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Foreword 


With the 1982 Minerals ‘Yearbook, the Federal Government begins its 
second century of annual reports on the mineral industries. This edition 
discusses the performance of the worldwide mineral industry during 1982 
and provides background information to assist in interpreting developments 
during the year being reylewed. Content of the individual volumes follows: 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
and nonmetallic mine en dumm important to the U.S. economy. In 
addition, it includes a sf stical summary chapter and a chapter on mining 
and quarrying trends. 

Volume II, Area Redis: Domestic, contains chapters on the mineral 
industry of each of the 80 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistieal summary. 

Volume III, Area Reports. International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the importance 
of minerals to the economies of these nations. A separate chapter reviews the 
international mineral „ in general and its relationship to the world 
economy. 

The Bureau of Mines continually strives to improve the value of its 
publications to its users. Therefore, constructive comments and suggestions by 
readers of the Yearbook will be welcomed. 


Robert C. Horton, Director 
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Mining and Quarrying Trends 
in the Metal and Nonmetal 
Industries 


By Lawrence L. Davis! 


This chapter includes tables for 1981 that 
were not available in time for publication of 
the 1981 Minerals Yearbook, but does not 
include corresponding tables for 1982. 
. The value of raw nonfuel minerals pro- 

duced in the United States during 1982 was 
estimated at about $20 billion, a decrease of 
$5 billion compared with that of 1981. The 
decline in value is the first since 1971 and is 
the largest percentage drop since 1938. Al- 
though the domestic mining industry con- 
tinued to be troubled by difficulties in 
attracting capital and by import competi- 
tion from countries with lower overall pro- 
duction costs, the principal cause of the 
decline was sharply decreased demand 
brought on by the worldwide economic slow- 
down. Metal commodities were impacted 
most severely with only 4. of 21 metals 
registering production value gains and only 
8 of 21 showing production quantity in- 
creases. Overall metal production value 
decreased 37% from that of 1981, a reflec- 
tion of the domestic slowdown in the auto- 
mobile and construction industries, which 
are major metal users. Overall production 
value of nonmetals decreased 12% compar- 
ed with that of 1981, with only 14 out of 44 
nonmetals showing increases. Nonmetal 
production quantities increased over 1981 
for only 6 of the 44 nonmetals. 

The nonfuel mineral industry during 
1982 was characterized by sharply reduced 
production, mine closures, layoffs, idle ca- 
pacity, implementation of cost-cutting mea- 
sures, and delay of expansions and new 
development. Lower inflation rates during 
1982 and declining interest rates gave hope 
by the end of the year that economic recov- 


ery was beginning and demand for minerals 
would increase. 

Legislation and Government  Pro- 
grams.—On April 5, 1982, President Reagan 
sent to Congress a materials and minerals 
policy statement. Titled the “National Ma- 
terials and Minerals Program Plan and 
Report to Congress," the report contained 
the administration's activities to be under- 
taken to implement the National Materials 
and Minerals Policy, Research and Develop- 
ment Act of 1980. Highlights of the policy 
Statement were the intention to dispose of 
excess stockpiles as quickly as possible, to 
increase purchase of strategic metals, to 
remove regulatory barriers to mining stra- 
tegic metals, and to explore ways to open 
more Federal land to exploration and devel- 
opment. The policy statement also called for 
Government-financed minerals research to 
focus on long-term, high-risk, high-poten- 
tial-payoff projects with the best chance for 
wide, generic application and stated that 
incentives offered by the Economic Recov- 
ery and Tax Act of 1981 should stimulate 
shorter term minerals research and devel- 
opment in the private sector. 

On October 2, Congress extended the 
Defense Production Act through March 31, 
1983. Authority of the program had expired 
after September 30. The act, first passed in 
1950, authorizes the Secretary of the Interi- 
or to certify particular strategic and critical 
materials as likely to be in short supply in 
time of war or national emergency and 
authorizes the President to make provisions 
for purchases of metals or minerals for 
Government use or resale and to encourage 
exploration, development, and mining of 
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these minerals. 

During December, Congress passed legis- 
lation designating Federal wilderness areas 
in five States. In Florida, seven wilderness 
areas totaling 49,150 acres were designated 
in the Apalachicola, Ocala, and Osceola 
National Forests. The Florida legislation 
included a ban on leasing in the Osceola 
National Forest unless the President declar- 
ed a clear and present national need for the 
phosphate resulting from a domestic short- 
age and included a mechanism for compen- 
sating four companies that obtained previ- 
ous rights through lease applications filed 
prior to 1972. The President vetoed the bill 
in January 1983. In the other actions, three 
areas in West Virginia's Monongahela Na- 
tional Forest (Cranberry, Laurel Fork 
North, and Laurel Fork South) totaling 
47,800 acres; the 6,888-acre Paddy Creek 
area in Mark Twain National Forest in 
Missouri; the 6,780-acre Cheaha area in 
Talladega National Forest, Ala.; and 12,953 
acres in Indiana were designated as wilder- 
ness areas. 

On December 10, 117 nations signed the 
Law of the Sea Treaty. The treaty, which 
establishes a framework for a global author- 
ity to administer and regulate deep seabed 
mining, takes effect when ratified by 60 
nations and will be binding only on the 
ratifiers. The United States refused to sign 
the treaty because of objections to a global 
authority that would limit mining produc- 
tion and require industrialized nations to 
share technology with undeveloped nations. 

During 1982, a new agency, the Minerals 
Management Service, was created in the 
U.S. Department of the Interior to stream- 
line lease-related activities and strengthen 
royalty-accounting functions. As a result of 
the realignment, the Minerals Management 
Service will now handle all Outer Continen- 
tal Shelf leasing activities and the Bureau 
of Land Management will handle onshore 
leases other than those under the purview 
of the Bureau of Indian Affairs. 

Exploration.—With the exception of pre- 
cious metals, exploration activities were 
sharply reduced in 1982, reflecting the de- 
pressed state of the minerals industry. Ex- 
ploration for precious metals, gold in partic- 
ular, remained at relatively high levels. The 
discovery of high-grade polymetallic sulfide 
deposits off the Pacific coast has generated 
considerable interest, and exploration activ- 
ity is expected to intensify in the future. 

In technological developments, UNC Nu- 
clear Industries introduced its Metals Anal- 


ysis Probe for borehole or sample assaying 
of base and precious metals. The system is 
commercially available for silver, molybde- 
num, tin, antimony, uranium, lead, and 
tungsten at the present time. Efforts to 
apply the technology. to gold are underway. 
The system uses X-ray fluorescence princi- 
ples, and the basic system incorporates a 3- 
foot-long by  1-1/4-inch-outside-diameter 
probe for assaying in drill holes or a scan- 
ning gun for face or sample assaying with a 
microprocessor that can be interfaced with 
existing mine computers. A 2-inch-outside- 
diameter dipmeter sonde incorporating 
downhole digitization and multiplexed data 
transfer was introduced by EG&G Geomet- 
rics, Mt. Sopris Div. The device, which can 
be used in holes ranging in diameter from 3 
to 10 inches provides 0.4-inch sampling at a 
logging speed of 16.4 feet per second. 

In electromagnetic exploration develop- 
ment, Questor Surveys Ltd., announced 
availability of a helicopter survey system 
that uses a Barringer Rosearch Ltd. INPUT 
EM unit adapted for use on helicopters. 
Data from test flights over known sulfide 
conductors compared favorably with results 
from fixed-wing surveys. Helicopter adapta- 
tion permits INPUT EM use in areas inac- 
cessible to fixed-wing aircraft. Dighem III, a 
new system introduced by Dighem Ltd., is 
reported to be effective in identifying sul- 
fide concentrations overlain by resistive 
overburden. The system employs user- 
selected EM frequencies between 38 and 
1,200 hertz and contains one vertical coaxial 
and two horizontal coplanar coil-pairs. Bar- 
ringer's newly introduced COTRAN system, 
based on the company's INPUT EM system, 
contains curve matching procedures that 
allow the pattern responses from con- 
ductive bodies to be classified in terms of 
conductivity-size parameters. Through nar- 
row band filtering techniques, the COTRAN 
System provides a fivefold to tenfold im- 
provement in signal-to-noise ratios and 
achieves deeper penetration than INPUT. 

A new proton magnetometer system, call- 
ed MP-3, was developed by Scintrex Ltd. Its 
full memory expansion option can store up 
to 14 hours of 2-second interval readings 
and features a 32-character display that 
offers a clear language question-and-answer 
sequence to the operator. EDA Instrument 
Inc.’s new proton precession total field 
magnetometer, PPM-350, is claimed to in- 
crease survey productivity by up to 5096 by 
making diurnal variation corrections auto- 
matically in a matter of minutes instead of 
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hours, by requiring only one reading per 
station, and by recording all necessary data 
at each station in 10 seconds. 

Development.—Bored raises and shafts 
continued to gain in popularity as a faster, 
less expensive, and safer alternative to 
conventional drill-blast methods. The Rob- 
bins Co., the pioneer and largest producer of 
raise boring machines, introduced a new 
series of machines in 1982. The new series, 
designated RM, is the first complete line 
offering a choice of alternating current 
(AC), direct current (DC), or hydraulic drive 
for most models. The largest, the 123 RM, is 
capable of drilling a 14-foot-diameter raise 
up to 3,000 feet long. 

The Hughes Tool Co.’s Micon CSD 300 
shaft drill, introduced in 1981, was used by 
Santa Fe Shaft Drilling Co. to drill a venti- 
lation shaft for Agnew Mining Co. in Aus- 
tralia. This is the first blind shaft to be 
drilled in Australia and measures 14 feet in 
diameter and will be 3,378 feet deep. A 20- 
foot-diameter shaft to 2,820 feet is planned 
after completion of the first shaft. Maxi- 
mum compressive strengths of the rock 
exceed 50,000 pounds per square inch. The 
CSD 300 is the world’s largest mine shaft 
drill and is capable of drilling a 20-foot- 
diameter hole to depths exceeding 3,000 
feet. Small-diameter shafts can be drilled to 
greater depths. 

A rodless shaft boring machine, operated 
and driven from within the shaft, set a new 
world shaft sinking record for footage in a 
single month. Thyssen Mining Construction 
Inc. advanced a 23-foot-diameter shaft 
1,622.5 feet during October 1982 using a 
Wirth V Mole machine manufactured by 
Wirth Maschinen-und Bohrgerate-Fabrik 
GmbH of the Federal Republic of Germany. 
The Wirth V Mole was modified to use US. 
electrical components and some hydraulic 
parts. The shaft is one of four coal mine 
ventilation shafts being sunk for Jim Wal- 
ter Resources Corp. in Brookwood, Ala. The 
technology could also be applied to nonfuel 
mineral development. 

The Bureau of Mines instrumented and is 
evaluating the structural characteristics of 
a circular, concrete-lined shaft at Hecla 
Mining Co.’s Lucky Friday Mine in Idaho’s 
Coeur d’Alene district. The 18-foot-diameter 
shaft is scheduled for a depth of 7,700 feet, 
which will make it the deepest shaft in 
North America. The circular, concrete-lined 
design is a departure from the timbered, 
rectangular shafts typically constructed in 
the Coeur d’Alene district. Strain gages, 


pressure cells, and extensometers were in- 
stalled at the 2,400-, 4,000-, and 5,000-foot 
levels as the shaft sinking progressed. An 
additional installation is planned at the 
6,000-foot level. Analysis of the data is 
expected to help in determining the rela- 
tionship of field stress, rock properties, 
support loads, and deformations to shaft 
orientation shape, size, and support systems 
and to lead to improved shaft design crite- 
ria. 

Underground Mining.—Vertical crater 
retreat stoping continued to attract atten- 
tion as a viable technique for lowering costs 
and allowing lower grade, vein-type deposits 
to be mined. Following Homestake Mining 
Co.’s success at the Homestake gold mine in 
South Dakota, other mines are beginning to 
adopt the method and realize cost savings. 
Standard Metals Corp. reported a 25% sav- 
ings in mining costs after vertical crater 
retreat stoping was instituted in part of the 
Silverton gold mine in Colorado. Ranchers 
Exploration and Development Corp. report- 
ed successful results with a modified verti- 
cal crater retreat method at the new Esca- 
lante silver mine in southwestern Utah. 
Vertical slices, 100 feet high by 20 feet wide 
by 10 feet thick, are taken and mining 
proceeds along strike rather than progress- 
ing upward as in usual vertical crater 
retreat mining. At the Carr Fork Mine in 
Utah, the Bureau of Mines and The Ana- 
conda Company are cooperating in a joint 
research effort to develop general design 
criteria for optimizing stope and pillar size 
and maximizing resource recovery and pro- 
ductivity for vertical crater retreat mining. 
A test stope was fully instrumented and 
data gathered before, during, and after 
mining will be analyzed in an attempt to 
develop the design criteria. Vertical crater 
retreat mining was introduced in Peru dur- 
ing 1982 when the Monterrosas copper mine 
came onstream. The new method has al- 
lowed the mine to operate at low cost. 

A prototype pneumatic ore lift, invented 
by Hardcostle & Richards Pty. Ltd., was 
tested successfully at Mount Isa Mines in 
Queensland, Australia. The innovative sys- 
tem uses low-pressure air as the hoisting 
medium and is claimed to offer a simple, 
inexpensive alternative in places where typ- 
ical methods might not be practical. 

A prototype of a compact load-haul 
machine to meet ore handling needs in vein 
mine stopes as narrow as 5 feet was design- 
ed, built, and tested on the surface by a 
Bureau of Mines contractor. Intended as an 
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improved method for moving muck to the 
ore pass, the unit loads ore at one end and 
discharges off the other end, eliminating 
the need to turn around. The scoop not only 
lifts the ore on to the machine but also 
pushes the ore to the rear of the carrying 
compartment. Four passes fill the compart- 
ment, and the unit travels to the ore pass 
where the scoop pushes the ore off the rear. 
Preparations are being made for under- 
ground mine tests of the unit. 

Bureau of Mines research to increase 
hoisting efficiency and speed and to reduce 
energy requirements has led to the design 
of experimental ore skips featuring improv- 
ed riding characteristics, improved bearings 
at critical locations, and weight savings of 
about 2 tons without loss of strength. An 
experimental aluminum skip is undergoing 
field tests at Kerr-McGee Nuclear Corp.’s 
Church Rock Mine in New Mexico. 

Surface Mining.—A significant develop- 
1..ent in surface mining is the introduction 
of movable in-pit crushing systems that, 
when coupled with belt conveyors, are ex- 
pected to reduce overall ore handling and 
haulage costs. Duval Corp. announced that 
it uesigned and began installing a prototype 
crusher at its Sierrita Mine in Arizona. The 
system includes a 60-inch gyratory crusher, 
a portable apron feeder that is 172 feet long 
and has a pan width of 10 feet, and a port- 
able discharge conveyor with a length of 100 
to 115 feet and a belt width of 118. inches. 
The transporter is a diesel-powered, crawl- 
er-type unit with a speed (loaded) of 1 mile 
per hour on level ground and 0.5 mile per 
hour on a 12% grade. The system has a 
capacity of 4,000 tons per hour. Duval esti- 
mates that the system will be moved every 6 
to 9 months and expects that moves up to 
one-half mile can be accomplished in a 48- 
hour period. The crusher will be fed by the 
current truck fleet, and the crushed ore will 
be moved out of the pit by belt conveyor. 
Without the system, the truck fleet would 
eventually double as the pit depth in- 
creases. The prototype system, exclusive of 
the main-line conveyors, will cost about $14 
million. The company estimates portable 
crushers could save $8 to $10 million per 
year in truck haulage costs at Sierrita and 
other mines of similar size. 

In a related development, Mountain 
States Mineral En:?rprises, Inc., began of- 
fering movable in-pit crushing-conveying 
systems custom-designed around any 54- or 
60-inch gyratory crusher. The system incor- 
porates a mobile hopper-feeder, a derrick 


crane for servicing, a movable crusher sup- 
port and housing, reclaim conveyer, mov- 
able conveyor system, portable conveyor 
drive units, shiftable waste conveyors, and a 
transporter; all are reportedly standard 
vendor items. 

A Bureau of Mines contractor completed 
fabrication of a test section of a conveying 
system designed to handle lump ore of 60- 
inch maximum size at capacities up to 5,900 
tons per hour. Tests will be conducted in 
1983. The Bureau of Mines also completed 
an evaluation of high angle conveyor sys- 
tem concepts for use in open pits in conjunc- 
tion with movable in-pit crushers. A sand- 
wich-type belt was determined to be the 
most promising concept. Following the Bu- 
reau of Mines study, Continental Conveyor 
and Equipment Co. designed and con- 
structed a full-scale prototype of a high 
angle conveyor capable of conveying 3,000 
tons per hour at angles up to 60* on a 60- 
inch belt. 

Trucks are presently the predominant 
means of haulage in surface mines and will 
probably continue to be for many years 
especially in existing mines that were de- 
signed for truck haulage and have fleets in 
operation. Alternative haulage techniques, 
such as conveyor systems, are more likely to 
be installed in new or expanding mines. The 
trend in recent years toward larger and 
larger truck capacities seem to have slowed, 
if not stopped. Emphasis now is on cost, 
reliability, ease of maintenance, and more 
efficient utilization as mine operators 
search for ways to reduce costs. More mines 
are looking at computer-based truck dis- 
patching to improve haulage efficiency. 
About 10 systems, ranging from semiman- 
ual to fully computer controlled are in- 
stalled worldwide, and at least seven ven- 
dors are marketing, or are planning to offer, 
such systems. Trolley-assist for uphill hauls 
and regeneration of eléctricity during de- 
scents are other ideas being considered by 
some mines. Palabora Mining Co. Ltd. esti- 
mates that trolley-assist, installed in its 
open pit mine in the Republic of South 
Africa during 1981, reduced fuel consump- 
tion in 1982 by 22%. 

Hydraulic excavators continue to gain in 
popularity. Marion Power Shovel Div. of 
Dresser Industries Inc. reported that the 
success of its Marion 3560, with a 20-cubic- 
yard bucket, has convinced the company to 
enter the market for larger hydraulic exca- 
vators, a market currently dominated by 
foreign manufacturers. Bucyrus-Erie Co. in- 
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troduced its 550-HS, a 10-cubic-yard hydrau- 
lic shovel that is reported to have greater 
fuel efficiency, digging ability, and reliabil- 
ity. 

A static AC motor drive system is now 
being offered by Bucyrus-Erie on its electric 
shovels and draglines. The system, called 
Acutrol, provides variable-speed control to 
the main motion drives and uses squirrel- 
cage induction motors to power each main 
motion. Advantages cited are greater speeds 
in all motions over a wider range of torque, 
faster cycling time, reduced maintenance 
requirements, and superior performance 
over conventional DC motor drives. The 
company expects AC motor drives to be- 
come, in the next few years, the predomi- 
nant drive system in excavators. 

New blasthole drill rigs introduced in 
1982 include the D80K by Driltech Inc. The 
D80K is reported to be the largest truck- 
mounted production drill in the world. It 
weighs 60 tons and drills blastholes up to 
12-1/4 inches in diameter. Advantages 
claimed are high mobility, easy mainte- 
nance, and setup time of about 5 minutes. 
Tamrock Corp. introduced a new blasthole 
drill rig called Herbert. Equipped with a 
hydraulic percussive rock drill, the rig is 
claimed to drill 7- to 9-inch holes at penetra- 
tion rates two to four times faster than 
rotary drills. A mechanized pipe handler 
eliminates normal handling of drill pipes to 
a depth of 95 feet. 

Tround International Inc. has tested a 
new drilling concept that generates frac- 
tures in hard rock ahead of the drill bit. A 
projectile pod mounted in the center of the 
bit-rod assembly fires small (0.245-inch- 
diameter by 1.5-inch-long) ceramic bullets 
at 4,500 feet per second at microsecond 
intervals through three discharge barrels. 
The resulting fractures enable faster pene- 
tration and increased bit life. The system 
senses when hard rock is encountered, fires 
enough bullets to shatter the rock, and 
automatically stops firing when softer rock 
is entered. In premining tests at a granite 


quarry, the Tround-assisted system achiev- 


ed a 12-foot-per-hour penetration rate while 
drilling with a 9-7/8-inch tricone bit at 50 
reyolutions per minute and 27,000 pounds of 
pull-down pressure. The same equipment at 
the same rotation speed and pull-down pres- 
sure drilling without the Tround-assist 
achieved only 4 feet per hour. At higher 
speed (100 revolutions per minute), the 


conventional rotary drilling rate did not 


exceed 7 feet per hour. 


In Situ Mining.—Noranda Lakeshore 
Mines, Inc., announced plans to begin leach- 
ing in 1983 at the Lakeshore copper mine 30 
miles southwest of Casa Grande, Ariz. 
Leaching is planned on a mined-out level of 
the underground oxide ore body, where a 
substantial amount of low-grade (less than 
0.7% copper) ore was left behind after 
conventional mining. Initially, leaching so- 
lution will be fed to the ore body through 25 
injection holes drilled from the surface. The 
number of injection holes is expected to 
increase gradually to 60. The pregnant solu- 
tions will be collected in storage ponds 
underground and then pumped to a holding 
tank on the surface. 

At its in situ uranium leaching pilot 
project near Crownpoint, N. Mex., Mobil 
Research and Development Corp. is testing 
the use of sodium sulfide and sodium ery- 
thorbate for restoring ground water quality 
after leaching with sodium bicarbonate. It 
is hoped that the chemicals will accelerate 
and improve aquifer restoration. 

The Bureau of Mines developed and test- 
ed an improved system for leak-testing in in 
situ leaching wells. The system includes 
packers designed especially for use in the 
fiberglass or plastic casing used for in situ 
leaching. Wells are tested by sealing them 
with packers, pressurizing, and measuring 
the pressure drop. Previously available 
packers were designed for steel-cased wells, 
were cumbersome and expensive, and often 
leaked when used in in situ leaching wells. 

A Bureau of Mines contractor found that 
accumulations of microorganisms can con- 
tribute to the plugging of in situ leaching 
wells. Analysis of samples collected from 
uranium in situ leaching operations reveal- 
ed that four microorganisms that are com- 
mon in soils thrived in the lixiviant during 
leaching. By collecting and multiplying in 
pores of fine-grained ore or on well screens, 
the microorganisms could cause an order-of- 
magnitude drop in permeability. Prelimi- 
nary laboratory tests indicated that addi- 
tion of hydrogen peroxide to the leach 
solution might effectively inhibit microor- 
ganism growth. 

Interest in using in situ leaching to recov- 
er manganese continues. The Bureau of 
Mines is conducting column leaching exper- 
iments using aqueous SO: on samples from 
a variety of domestic deposits. At least two 
operators in Arizona and one in Colorado 
were conducting pilot-scale or laboratory 
tests to evaluate manganese leaching possi- 
bilities. 
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FMC Corp. reports that experiments with 
a proprietary process for solution mining of 
trona near Green River, Wyo,, have been 
successful, and they are ready to begin 
commercial operation as soon as permits 
are approved. The company is hoping to cut 
production costs by 25% compared with 
conventional underground mining. Cost 
savings come from reduced personnel and 
elimination of costs associated with shaft 
sinking and underground construction. 
Full-scale production is expected to be 1 
million tons per year of soda ash. 

Beneficiation.—A . major technologic 
trend in beneficiation is toward larger ca- 
pacity equipment, particularly grinding 
mills and flotation cells where economies of 
scale are being realized with larger units. 
AS Sydvaranger of Norway recently in- 
stalled a  1,100-short-ton-per-hour  wet- 
process ball mill at its iron ore plant in 
Kirkenes, Norway. The 21-foot-diameter 
mill is driven at 18.1 revolutions per minute 
by a 10,860-horsepower gearless ring motor. 
Although gearless motor drives have been 
used in the cement industry, this is the first 
application in iron ore grinding, and the 
installation is the world's largest gearless 
ore grinder. With mill sizes climbing beyond 
ring and pinion gear capabilities, the suc- 
cess of the gearless drive mill at Kirkenes 
could lead to adoption of the technology 
throughout the world. 

With the mining of lower grade ores 
putting increased tonnage requirements on 
concentrators, the industry is moving to- 
ward larger flotation machines. The first 
1,000-cubic-foot machine went into produc- 
tion in 1979, and with the numerous instal- 
lations that have followed, the trend toward 
the use of larger machines is well establish- 
ed. The large cells have been shown to give 
equivalent or better performance compared 
with smaller cells, and operating control is 
simplified, power and maintenance require- 
ments are reduced, and less floor space is 
required. 

At the Magmont mill in Bixby, Mo., the 
addition of a zinc regrind circuit has result- 
ed in the upgrading of zinc concentrates to a 
level acceptable for feed to an electrolytic 
zinc refinery. Prior to the installation, zinc 
concentrates contained too high a magnesia 
content. Additional benefits were a 4% 
increase in zinc grade and a more uniform 
concentrate quality. 

The Bureau of Mines agglomeration pre- 
treatment to enhance heap leaching of clay- 
ey precious metals continued to gain accept- 


ance. The technique is now in use at 30 
commercial operations and allows recovery 
of gold and silver from ores that otherwise 
could not be processed. 

The Bureau of Mines developed a method 
for recovering phosphate from a wide vari- 
ety of complex western phosphate materials 
such as low-grade ores, tailings, and unused 
fines. Use of the method can extend the life 
of western phosphate reserves. The method 
uses flotation techniques that include de- 
pression of phosphate minerals and anionic 
flotation of carbonate minerals, followed by 
cationic flotation of silicate minerals. Pilot 
plant tests at J. R. Simplot Co.’s facility at 
Conda, Idaho, convinced the company to 
build its own unit based on the Bureau’s 
design. Projected benefits are a 13% in- 
crease in the amount of phosphate recover- 
ed from each ton of ore. The increased 
recovery rate will allow the company to 
reduce its mine production by 16% without 
reducing its phosphate output. 

The Bureau of Mines is also investigating 
single fatty-acid flotation techniques for 
recovery of phosphate minerals from high- 
magnesia and calcite-bearing resources that 
are bypassed in current mining operations 
and is studying flotation and hydrometal- 
lurgical methods for the recovery of cobalt 
and nickel from Missouri lead ores. 

Health and Safety.—Preliminary injury 
statistics compiled by the Mine Safety. and 
Health Administration showed a nonfatal 
injury rate of 4.46 per 200,000 employee- 
hours in metal and nonmetal mines, a 
decrease from the 5.72 rate in 1981. The 
fatal injury rate was 0.03, unchanged from 
that of 1981. 

The Bureau of Mines developed and test- 
ed automatic fire protection systems for: 
underground fueling areas. Optical fire sen- 
sors automatically activate alarms and re- 
lease dry chemical and aqueous film- 
forming fluid fire suppressants. The sys- 
tems were successfully tested at an under- 
ground refueling station in a tungsten mine 
in California and an underground fuel stor- 
age and transfer area in a lead-zinc-silver 
mine in Missouri. The Bureau also investi- 
gated various industrial odorants to deter- 
mine their application as stench gases to 
warn miners of an underground fire. A 10- 
to-1 mixture of Freon 113 and thiopane was 
found to be superior to the Freon and ethyl 
mercaptan presently used. Reported advan- 
tages of thiopane are that the odor does not 
fade over long distances, the odor does not 
build up to unbearable levels, and the 


MINING AND QUARRYING TRENDS 7 


thiopane is less toxic and corrosive than 
ethyl mercaptan. Tests at a uranium mine 
in New Mexico showed substantial improve- 
ment in warning time and no complaints of 
excessive odor intensity. 

In dust control research, the Bureau of 
Mines determined that water flow rates 
between 0.25 and 0.5 gallon per minute are 
effective for controlling dust produced by 
cutting machines used in water-soluble ores 
and that a through-the-drill-steel water and 
foam injection technique, tested in a gyp- 
sum mine and a salt mine, reduced by up to 
95% the dust generated by blasthole face 
drills. A lightweight portable device for 
nondestructive testing of the integrity of 
resin-grouted roof bolt bonding was design- 
ed and tested by the Bureau of Mines. The 


device transmits an energy pulse into the 
bolt and measures reflected energy. The 
amount of reflected energy indicates the 
amount of bolt surface that is unbonded, 
and the ratio of initial energy to reflected 
energy correlates with bond integrity. 

The Bureau of Mines announced develop- 
ment of a radio communication system that 
takes advantage of existing wiring, such as 
telephone lines or electric power cables, in 
underground mines. The existing wiring 
distributes radio signals throughout the 
mine, making communications possible be- 
tween roving miners, vehicle operators, dis- 
patchers, and other personnel. 


1Geologist, Division of Conservation and Development. 


Table 1.—Material handled at surface and underground mines in the 


United States, by type 
(Million short tons) 
Surface Underground All mines’ 
Type and year Crude i Crude 1 Crude 
ore Waste Total ore Waste Total ore Waste Total 

Metals: 

197 490 1.030 1.530 74 12 87 564 1.050 1,610 

1978________ 554 995 1,550 14 21 95 628 1,020 1,640 

1919, 8 580 1,350 1,930 93 10 103 673 1,360 2,030 

19800 520 1.180 1.700 77 11 88 597 1,190 1,790 

198 1111 592 1,050 1,650 82 15 97 614 1,070 1,740 
Nonmetals 

171711 2,120 412 2,590 6 86 2,200 478 2,680 

1978—— 2,320 571 2,890 87 1 88 2,410 572 2,980 

1979 2 2,360 590 2,950 81 (3) 81 2,440 590 3,040 

1980. 2,060 620 2,680 78 (2) 78 2,140 620 2,760 

19813 _______ 1,150 584 1,740 68 6 14 1,220 590 1,820 
Total metals and 

nonmetals:! 

1911.2. 2.610 1,510 4,120 155 18 173 2,760 1,520 4,290 

1978________ 2,870 1,570 4,440 161 22 183 3,030 1,590 4,620 

19719 940 1,940 4,880 174 10 185 3,120 1,950 5,070 

1900 „580 1.800 4, 380 155 11 167 2,730 1.810 4,540 

1981111 1,750 1,640 3,390 151 20 171 1,900 1,660 3,560 


1Data may not add to totals shown because of independent rounding. 


2Less than 1/2 unit. 


SIncludes industrial sand and gravel. Construction sand and gravel was not available for 1981 because of biennial 


canvassing. 
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Table 5.—Crude ore and total material handled at surface and underground mines 


in the United States in 1981, by commodity 


(Percent) 
Crude ore Total material 
Commodity Under- Under- 
Surface ground Surface ground 
METALS 
ANUMONY 22 5 pee ee ee ee za 100.0 m 100.0 
BáuxiüB cn n enel i reir UT a 100.0 ES 100.0 MM 
PFF ³wu VA 8 100.0 E 100.0 " 
copper 7 8 89.3 10.7 96.2 3.8 
Gold: 
1ö§ö;—/ dd ͤ ⁊ð- ß LOE ROT NORGE DE 77.9 22.1 91.9 8.9 
1 enc l DÀ... mm.! l) a uude se 99.1 9 99.3 7 
C11 ³˙¹w1 cn eu Lucio d Ll i 88 99.3 7 99.1 9 
/// V ie eee 3005 100.0 100 5 100.0 
Manganiferousore eee i PARI x 
Méry Lou ß ß LL in 100.0 100.0 s 
Mol nim o ocn ñð2 fʒmtk RAE A e ecd 30.8 69.2 71.6 28.4 
IKE] e ß EL eI 100.0 P 100.0 NA 
FHF os os ·˙1é m y E 100.0 AR 100.0 E 
Rare-earth metal 100.0 ps 100.0 ed 
Silvo o a ee ces 64.5 35.5 77.0 23.0 
Titanium and ilmenite. _ - _ 100.0 Le 100.0 e 
Hoz E ipee CHAR ges Neen ees Gu a NON TP 2 99.8 5 99.5 
Uranim se oe 65.0 35.0 95.1 4.9 
Vanadium ..——. —ꝑ a;! 100.0 mE 100.0 EM 
VAT T ERROR DR cp HORE MER ra ua a ane Lob 100.0 PE 100.0 
Average c Sos Leu C I E 87.8 12.2 94.5 5.5 
NONMETALS 

: ec LE UIS eU iL 1100.0 W 1100.0 W 
AO n une ne se a ee i ee 100.0 SEN 100.0 * 
JJ T8 1100.0 W 1100.0 W 
)%))%!%!„(((•üüõͤũüͥãͥſ / ³⁵ A ⁵³Kõ 8 100.0 = 100.0 TM 
Boron minerals |... 22 2 d 100.0 a 100.0 m 
DE an u EON OPEP ES a ak eT a ORC 98.7 1.8 99.8 T 
Distomite sho ß eda ee 100.0 21m 100.0 i 
, ee ß ee E 100.0 100.0 S 
Fluon eh a oa W 2100.0 W 2100.0 
Gy POU — s ͤõ ³ cen mM uL LL 81.4 18.6 86.0 14.0 
Iron oxide pigments (crude) _ - - - - - -- -- ------- --—-—— 100.0 EN 100.0 nc 
anis e s ] ˖i ⅛˙ mm. v vy. eum LE 100.0 ae 100.0 x 
Lithium minerals 100.0 I 100.0 Dr 
J))! ENRICO EET 100.0 e 2 100.0 Cis 
Mica II ui —— € 100.0 ee 100.0 IE 
i nel - 2 o c uno k meee su Wey eR ae ae e ME cae 100.0 m" 100.0 — 

;öͤö;ͥy ³ĩ«Ä3.! ß ß 8 100.0 a 100.0 e 
CõÜĩÄ5¹ĩ¹⸗. l y 100.0 ER 100.0 "AH 
Phosphate rock —— ß eee eee 1100.0 W 1100.0 W 
Potassium salis2e ee a 100.0 2 100.0 
Co LR EEIN A E PARE SPS AAA ĩͤ E 100.0 To 100.0 oa 
1| MACC dd ew qt TEN 13.0 81.0 13.0 81.0 
Sand and grave“lllllll „„ 100.0 M 100.0 et 
socium carbonate (natural) U are 100.0 fas 100.0 

tone: 

Crushed and brkkree“nmnwcwêẽòwç”v“TT 97.1 2.9 97.3 2.7 
Dr yd 99.4 6 99.5 5 
Talc, soapstone, pyrophyllite - - - -- ---------------- 72.6 27.4 75.6 24.4 
Waimenlie ie ee 100.0 HS 100.0 mes 
AVETBESB. - - ---------------------—--———- 94.5 5.5 96.0 4.0 
Average, metals and nonmetals_— |... - ----------- 92.1 7.9 95.2 4.8 


W Withheld to avoid disclosing company proprietary data; included with Surface or Underground. 
Includes underground; the Bureau of Mines is not at liberty to publish separately. | 
*Includes surface; the Bureau of Mines is not at liberty to publish separately. 
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Table 6.—Crude ore and total material handled at surface and underground mines 
in the United States in 1981, by State 


(Percent) 
Crude ore Total material . 
State T cuc Ume <a Undir 
Surface ground Surface ground 

Alabama — . . E 100.0 E 100.0 EN 
Alke c 2 Z i ( v ERUIT 100.0 n 100.0 s 
Arina- ³⁰˙wm—Anͥ ⅛ ũ Ad ³ ee ee 88.8 11.2 95.1 4.9 
nd y u uu AAA 8 1100.0 W 1100.0 W 
CAlfornii esee mu mind é ELLE tr E S 97.2 2.8 98.0 2.0 
Colorado u — —— dL 38.8 61.2 13.8 26.7 
Connectiſuul»nnn 100.0 ne 100.0 ae 
Florida aes ect es | Dee a lo ie 100.0 NS 100.0 E 
PER ZZ he ee 97.9 2.1 98.4 1.6 
Hawai ea Leu es lt 8 100.0 us 100.0 SM 
/õͤõĩõ6ͤſ x8 85.1 14.9 96.1 3.9 
IP ͥͥ ³Ü·’—oj w0or! ee as 97.0 3.0 97.1 2.9 
i c note esc aer 96.0 4.0 96.3 3.7 
loWa c Lu c utu ⁵ 8 91.0 9.0 91.8 8.2 
) ĩð ² ⁵ V ²³ » ⁵⁵⁵—:m PS 86.5 13.5 87.6 12.4 
Kentucky Üiùꝛ.dfſß0ßä ⁵ 8 78.5 21.5 80.0 20.0 
ööÄ0ö§Ü% dd 8 74.0 26.0 75.8 24.2 
G ⁰wÜ %⅛˙Üt . E 100.0 n 100.0 I 

Maryland une eraut eec oe 1100.0 1100.0 
Massachusetts 100.0 bes 100.0 3 
Michigan 1100.0 1100.0 W 
Mind dd [6h been wees eee 100.0 oe 100.0 he 
J%%%% ²˙³AAA ee este 8 100.0 men 100.0 P" 
MisSOUPM uu e ⁰ ire Le ho Roo ve I 8 16.7 23.3 78.4 26.6 
Montana. L puc a A a Dya uuu 94.8 5.2 91.8 8.7 
7 a EO E mt hk ete 1100.0 W 1100.0 W 
7Gö§ö§ĩ;öĩ7ꝰ5ê5ꝰʒ ³ A d ee 97.0 3.0 97.5 2.5 
New Hampshire_____ _ „ 100.0 PN 100.0 TM 
New Jetléy ²˙² . yd ee oer weet 1100.0 W 1100.0 W 
New Mexico 57.3 42.7 89.5 10.5 
New York aon ee ee eee 92.6 7.4 92.9 7.1 
North Caroline 100.0 2E 100.0 1 
North Dakota 100.0 is 100.0 K 
%J!!!‚'!ͤẽ ͤ Sur u Du ee 88 91.6 8.4 92.3 7.7 
Oklahoma 51-1 ³ n y ee eee mcer 1100.0 w 1100.0 w 
))/))///!!üã ³ A mL L 1100.0 W 1100.0 W 
Pennsylvania -~ ------------------------------ 94.8 5.2 95.1 4.9 
T l ask og ee c 8 100.0 es 100.0 = 
South Carolina 100.0 Ls 100.0 t 
uth Dance.... a T Dl mE 1100.0 w 1100.0 W 
enn ð - k 8 78.7 21.3 80.8 19.2 
7)öõͤĩõĩ]⁰˙ÜðùÜ.à.ãſſſſ uu x 88 1100.0 W 1100.0 W 
!ͤͥ!t cid e . 94.8 5.2 98.1 1.9 
E c o 33 „ 

EFEnnlll!1!l!ll!l!l!!l!! . . 

1177;·ͤ/ ... ys uL 99.5 5 99.6 4 
West Virginiins ik „ „4 1100.0 W 1100.0 W 
U //, cua ³¹wWWWdW eee 1100.0 W 1100.0 W 
Wyoming - - - - - - - oe oe ee eee ee 59.4 40.6 89.3 10.7 
i p E EE LM C LE 92.1 7.9 95.2 4.8 


W Withheld to avoid disclosing company proprietary data; included with “Surface.” 
!Includes underground; the Bureau of Mines is not at liberty to publish separately. 
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Table 7.—Number of domestic metal and nonmetal mines in the United States in 1981, by 


commodity! 

Total Less 1,000 10,000 100,000 1,000,000 More 

Commodit number than to to to to than 
y of 1,000 10,000 100,000 1,000,000 10,000,000 10, 000,000 

mines tons tons tons tons tons tons 

METALS 

Bauxite. |... -- 10 2a 1 3 6 X ae 
COD FCC 44 1 3 8 2 19 11 

Gold: , | 
Lodé `- ------------- 107 56 19 14 15 3 oe 
Pl acer 36 6 7 14 8 1 Au 
Iron ore 31 se 4 5 4 11 7 
BO eal pce 29 8 T 4 qç 8 T 
Platinum 1 = ous E. 1 E a= 
Silver I So ee ee 15 16 1 9 1 n 
Titanium and ilmenite. _ _ _ _ _ 5 m Sa EM 2 3 Lr 
ngsten - ------------- 22 4 RS 3 FN ee 
Uranium _____._______~- 195 23 60 12 38 2 mm 
77777 ³¹—wm K 17 1 EM 3 12 1 Se 
Other? _______________ 17 3 3 2 5 3 1 
Total. __________- 596 158 124 136 112 47 19 

NONMETALS 
Abrasives 13 2 5 4 = = 
bestos ______________ 4 1 ae 2 a 1 Ls 
Bar ite 34 TENE 5 15 14 zv n 
Clay 1.054 49 274 625 106 sen m 
Diatomite ------------- 10 SUN 2 6 2 DOR ONE 
Feldapar .. _ „ 15 , 1 E 5 9 Ed A 
Fluorepaoaeͤ rr 5 oom 2 aes 2 1 SEN 
Gypsum ________-____~- 72 1 6 5 40 mes ES 
ica (scrap . / 13 2 4 6 1 DR ee 
Perlite 14 1 3 7 3 zm ae 
Phosphate rok 43 a 4 2 12 16 9 
Potassium salts __________ q a nee e "n 7 d 
mice 23 5 9 8 1 SN us 
Salt ul mm Loa 18 2 2 4 8 4 ee 
Sand and grav el 141 2 9 53 14 8 MN 
Sodium carbonatWe 4 EM m NS is 4 ius 
Stone: 

Crushed and broken 3,781 90 423 1,569 1,554 145 oe 
Dimension 327 82 157 82 6 ae = 
Talc, soapstone, pyrophyllite _ _ 41 5 11 20 5 ae 3 
Ohe Sa 32 7 6 10 7 2 . 
Totaal 5,651 248 922 2,443 . 1,846 183 9 


Grand total 6,241 406 1,046 2,579 1,958 230 28 


1Excludes wells, ponds, or pumping operations. 
2Antimony, beryllium, manganiferous ore, mercury, molybdenum, nickel, rare-earth metals, and vanadium. 
Abrasive stone, emery, garnet, and tripoli. 
“Includes industrial sand and gravel. Construction sand and gravel was not available for 1981 because of biennial 
canvassing, 
SAplite, boron minerals, greensand marl, iron oxide pigments (crude), kyanite, lithium, magnesite, olivine, tube-mill 
liners, vermiculite, and wollastonite. | 
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Table 8.—Twenty-five leading metal and nonmetal’ mines in the United States 
in 1981, in order of output of crude ore 


Mine State Operator Commodity Mining 
METALS 
Minntac__________ Minnesota United States Steel Corp __ lron ore Open pit. 
Utah Copper Utah -------- Kennecott Minerals co Copper Do. 
Slerri ta Arizona Duval Sierrita Corp _ _ _ _ _ 5 o CHO: __- Do. 
pede „ s Phelps Dodge Corp _ _ - - - _ „ Do. 
Peter Mitchell Minnesota Reserve Mining Co Iron ore Do. 
Hibbing Taconite „ ce ` Pickands Mather & co 5 hs "S Do. 
Erie Commercial 00 2 ĩ 8 E. Sl. Do. 
Empire Michigan Empire Iron Mining doo Do. 
San Manuell Arizona Magma a Copper Co ______ Copper Caving. 
Tilden Michigan Tilden Mining Cxo _ __ Iron ore Open pit. 
Pinto Valle Arironaäa _ _ _ Cities Service o Copper Do. 
Thunderbird Minnesota Renay Norton COo _ _ _ Iron ore Do. 
Clima Colorado imax Molybdenum Co., a Molybdenum Caving and 
division of AMAX Inc. open pit. 
Berkeley Pit Montana The Ana onda Co Peny man Copper Open pit. 
Tyrone._____ New Mexico... _ Phelps Dodge Cor ---.do ... Do. 
Ray Pit 3 Arizona Crone he aras Co Loc 006. ees Do 
3 „ id Copper Co- zi ou dg DE Do. 
— Twin Butt „ 1 ining o ees ||: -na Do. 
Pimi > ee ek W n e Do. 
Hendersan _ _ _ _ Colorado imax Molybdenum Co., a Molybdenum Caving. 
division of Au AX Inc. 
New Cornelia Arizona Phelps Cord Copper Open pit. 
Green Cove Florida Associated inerals Corp- _ Titanium Dredging. 
National Pellet Project _ Minnesota Hanna Mining Co _ _ _ _ Iron ore Open pit. 
Eisenhower Arizona AS ARCO Incorporated Copper Do. 
Mi nora Minnesota Inland Steel Mining Co ___ Iron ore Do. 
NONMETALS 
Noralyn --------—- Florida International Minerals & FROID Open pit. 
Chemical Corp. rock. 
Su wanne . Occidental Petroleum Corp e Do. 
Swift Creek — T do: c 0 LE 3o AOA a. Do. 
Ft. Meade 3 SENERE Mobil Oil Corp -------- EEEE |: as: Do. 
Kingsford 33 International Minerals & eee Do. 
Chemical Corp. 
Ft. Greens 3 Williams o de Do. 
Clear Spring F International Minerals & cioe Do. 
Chemical 
Hookers _ _ _ _ _ _ _ PER RES W. R. Grace & Co PNE "NER Do. 
Haynsworth |... F American Cyanamid Co 3 000 Do. 
Payne Creek . Williams Co e Do. 
Lee Creek North Carolina _ _ Texasgulf Ine „ LO. ae Do. 
Feld Texas.. Texas Crushed Stone Co- Stone Open quarry. 
Lones mee Florida American Cyanamid Co _ _ _ Phosphate Open pit. 
roc 
Rockland xc 2210 sc ce United States Steel Corp . do Do. 
Big Four dodo. ne Amax Phosphate, Ine 5 Do. 
Thornton n „ Illinois General Dynamics Corp... Stone Open quarry. 
Calcite- - --------- Michigan United States Steel Corp -- doo Do. 
Ft. Meade » Florida Gardinier, Ine _ _ _ _ _ Phosphate Open pit. 
rock. 
FEC Hialea_-__---- D on... cu Rinker Materials Corp_ _ _ _ Stone Open quarry. 
International... New Mexico International Minerals & Potassium Stopes. 
Chemical Corp. salts. 
Stoneport Michigan ..... Presque Isle Cor Phosphate Open pit. 
rock. 
Bonny Lake. ______- Florida W. R. Grace & xo cc OO: tu Do. 
Nichols b Loud acta Mobil Oil Corp -------- EE. PED Do. 
Mececk 8 RUNS ^ MEETUPS Lone Star Florida, Ine Stone Oren quarty 


cCook |... _ _ _ _ __ Illinois Vulcan Material Co —____ ii 500-1 


1Brines and materials from wells excepted. 
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Table 9.—Twenty-five leading metal and nonmetal! mines in the United States 
in 1981, in order of output of total materials handled 


Mine ; State Operator Commodity EE 
METALS 
Utah Copper Uta Kennecott Minerals Co Copper Open pit. 
Tyrone „ New Mexico. _ .. _ Phelps Dodge Corp “= AAO! uuo Do. 
8 LR E ARE he Donap o a oe — x 
orenci ---------- ---.do.----- PhelpsDodgeCorp.....- -...do ... 
Sierrita _.______-_- „ s rcc Duval. Sierrita Corn do Do. 
Clima Colorado Climax ep N Co., a Molybdenum Caving and 
isi AMAX Inc. open pit. 
Ging New Mexico. _ _ _ Kennecott Minerals Co _ _ _ Copper Open pit. 
Twin Butte 55 Arizona | onana MODES PES 5 Eas De. 
* Michigan ron Mining ron ore : 
Eria Commercial — — Minnesota Pie Mather & Co- ee NONE Do. 
Ray Pfittt Arizona Kennecott Minerals Co Copper Do. 
Minnta/ae ` Minnesota - e ee shes 5 ates ne 
3 Arizona per Co- pperr : 
Hibbing Taconite nm Minnesota N and ther & Co- Iron ore Do. 
Thunderbird xc cca uas am Norton COo _ _ _ EEUU. "S Do. 
Tilden Michigan ining Co _ _ _ _ ___do ___ Do. 
Shirley _._____--- Wyoming Pathfinder erals Corp Uranium Do. 
Eagle Mountain _ _ _ _ _ California _ _ _ _ _ Kaiser Steel Corp Iron ore Do. 
Shirley Wyoming Getty Oil Co Uranium Do. 
Peter Mitchell Minnesota Reserve Mining Co Iron ore Do. 
Inspiration Arirona _ spiration Consolidated Copper Do. 
Eisenhower Arizona j Incorporated -_- do Do. 
San Manuel. ----do-..---- Magma Copper Co ...... r Do. 
Pinto Valley __ _ _ _ _ _ F Cities Service co --..do ... Do. 
Esperanza SOO ncccuc Duval Corp. -- do Do. 
NONMETALS 
Lee Creek... North Carolina .. _ Texasgulfinc |... Phosphate Open pit. 
roc 
Suwanee |. __ Florida Occidental Petroleum Corp Ecc HO. Do. 
Swift Creek ec uli ee uus a cM nest as ͤ 8 Sin SOO — Do. 
Kingsford e 2. International Minerals & == ls E Do. 
Noralyn - --------- „ won MO coche eae oe --..-do ..- Do. 
Ft. Greens GNE, NN Williams Co ___-do ... Do. 
Clear Spring 1 International Minerals & calo usc Do. 
Haynsworth -d Anarta Cyan id Co d Do 
ynsworth _______ 3 erican ami TS 5 ; 
Lonesome REMIS, DETRIA VVT 5 Do. 
Ft. Meade 5 Mobil Oil Corn seek i IO ee see Do. 
Payne Creek 0 Williams Co e Do. 
Bonny Lake F W. R. Grace & o --..do ..- Do. 
Hookers ~~ 3 CFF s= z Ud ac Do. 
Mabie Canyon Idaho Conda Partnership = 2 20: ee Do. 
Ft. Meade... Florida Gardinier, Ine e Do. 
Nichols 55 ca a ea Mobil Oil Corr . Do. 
Silver City .------- . 5 Chemical ae." ___ Do. 
Big Four . Amax Phosphate, Ine anu ces Do. 
Watson ARENE,” Eos h General Chemical do Do. 
Condaa _ _ _ _ Idaho J. R. Simplot Co 55 END. "RE Do. 
UR NOE Ser "ERO Sii aa SE E -.--.do ___ Do. 
Fell. uel ue Texas Texas Crushed Stone Co- Stone n quarry. 
FFF Florida United States Steel Corp _ _ Phosphate Open pit. 
rock. 
Wooley Valley __ _ _ _ _ Idaho Stauffer Chemical Co wind zc 
5 Wyoming FMC Cord ium Artificial 
carbonate. stopes 


1Brines and materials from wells excepted. 
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Table 12.—Mining methods used in open pit mining in the United States in 1981, by 


commodity 
(Percent) 
Total material handled 
j Preceded Not preceded 
Commodity by drilling by drilling 
and blasting and blasting! 
METALS 
peux IRR Ng ig ama us ak S DURAND Pe a Se piya ut ³ð]ͤ 8 s li 
OCHO ns s m pa s Saat ua aS sunsu es Santa sk naa bas hac x8 
Gold: 
Uu a aa aa a a a a ]ð]ͤ d fm y ERA 92 8 
PIRE oo ð« m e oo ß xx yy Al pus E c fie "s 100 
C Tl n 0 o es Li ſſſſſ ³ A uai re RE 92 8 
Manganiferousore. L2 22 L2 2222-2222 «é«c4é „„ T3 27 
CCT: y ß Ru 888 10 90 
JJ _ _ _ _ ee se y eg 87 13 
d: ↄ ↄ²˙˙n ³ ͥ0⁰ ¶mꝙe ⁰¶ddd yd ee et S 45 55 
!. ty eg re ne ete ay tt oe 100 aie 
Siver lm sr not s Sa ber ue E LA 100 ere 
Titanium and ilmenite-. 2 te ee ee en 180 
Dump. c S EU S s [^ 48 
Vanadium d e l aaa LM nu OE ne et 28 12 
NONMETALS 
TRE VOU p ̃ p d Li is 83 17 
APIU i a ad ee I ais eo ei a UE PM 100 
))ͤͤͤĩùð;uddd 8 100 Ae 
Ä ³ cc anu iu eL ⁵¼k y 8 52 48 
Boron mineralssdsss „„ 6 94 
i; BODEN PRESA ENTRETIEN EI CRM A A 8 UM 100 
F ³o·ſſſ ex sud Li cu eL LL Z sS S I aa eT E UN 100 
Ligas arl )/%/%%SyͤU e CARN KE RE ON m yds CMM PS NUN od 1 a 
f w ddddddd ß y a E 
m cq ou ee uc 92 8 
Iron oxide pigments (crude)... _ a 100 
TC NR os a ge an r ey usu 8 100 “x 
Lithium minerals 100 an 
T S ool urine r y ⁊ ML E LEE 100 
Mica Sora) :::: iL e E LEE 21 T9 
Histoni .— i ue heb Lr c A 88 100 NE 
Olvin os . , ß 100 PR 
Peorlité. p u za re ey os eoo eri ect ete ( A EE E 80 20 
ig pio APANE dd REN Aare me ER ST ame ESO 25 5 
ee TT he 100 
Send sone aN, OER E a SU D ro ĩͤ . ee E ums 100 
Crushed andbroken =... f , . 99 1 
Dimension. .—— ß e ß i LEAL EE te 100 
Talc, soapstone, pyrophyllite_— —- - - - - - - - -- --- U 96 4 
h ee a 0; y 59 41 
Avori «²ꝛw VV 75 25 


Includes drilling or . without blasting, dredging, mechanical excavation and nonfloat washing, and other 
surface mining met 
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Table 13.--Development and exploration activity in the United States in 1981, by method 


Metals Nonmetals Total! 
Method Percent Percent Percent 
Feet o Feet of Feet 0 
total2 total? total? 
DEVELOPMENT 
Shaft and winze sinking- - - - _ _ _ _ 21,600 1.8 2,100 0.4 30,300 1.4 
Raising - --- _ ues 104,000 6.8 1,380 .2 105,000 4.9 
Drifting, crosscutting, or tunneling _ 657,000 43.3 644,000 98.7 300, 59.9 
Solution mining 730, 000 48.1 4,430 7 i 33.8 
Total o ucc m8 1,520,000 100.0 653,000 100.0 2,170,000 100.0 
EXPLORATION 
Diamond drilling 1,250,000 11.6 226,000 21.3 1,480,000 12.7 
Churn drilling 144,000 1.3 1,8 2 146, 000 1.3 
Rotary drilling 6,820,000 63.3 345,000 41.8 7,170,000 61.7 
Percussion drilling ; 8.4 87,000 10.5 988,000 8.5 
Other drilling 1,640,000 15.2 161,000 19.5 1,800,000 15.5 
Tren ching 24,000 2 ,100 7 29,700 3 
Total sona 10,800,000 100.0 827,000 100.0 11,600,000 100.0 
Grand total!!!! 12,300,000 XX 1,480,000 XX 13,800,000 XX 
XX Not applicable. 


Data may not add to totals shown because of independent rounding. 
on unrounded footage. 
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Table 16.—Total material (ore and waste) produced by mine development in the United 
States in 1981, by commodity and State 


(Thousand short tons) 
Shaft and 
winze crosscutting, Stripping — Total! 
sinking tunneling 
COMMODITY 
METALS 
/ ·ivðLði Si bat ee eet 69 117 1,380 117,000 118,000 
Gold ! 12 34 388 9,500 9,930 
Ph ð eee et WP 2142 W = W 
Leal 12 7 1,890 ae 1,910 
Silver = 140 62 1,450 ors 1,660 
Uranium „ o 42 69 1.110 15, 700 16,900 
Zinc 3 % 7 5 754 awe 167 
Otheerr!-r;; 56 161 2,710 24,700 27,600 
Tota) | | © .......... : 338 455 9,680 167,000 177,000 
NONMETALS i 
Phosphate rock À ee = 24 27,600 27,600 
Talc. soapstone, pyrophyllite "m AN Mas (3) 97 97 
Other‘ ! Bde 30 16 5,080 985 6,100 
Total! "EM 30 16 5,100 28,100 33,800 
Grand total! T 368 471 14,800 196,000 211,000 
STATE 

Alabama s: ene ae W W 
Alaska IA 2 3 32 82 117 
Arizona E 32 81 7175 43,600 44,500 

Arkansas w en 8 W 
Caliſornia , 3 20 118 225 366 
Colorado " 1 85 508 23,700 24,300 
Florida 3 8 Ta S ,580 4,580 
Georgia NM aan E W W 
daho : 141 54 215 5,690 6,160 

Illinooe s |  ..... W W Ext. 

Kentucky 88 W W E 
Missouri 9 = 3,700 = 3,710 
Montana , 4 1 897 451 1,350 
Nevada 2 90 625 11,000 11,700 
New Mexico 53 64 903 73,300 74,300 

New York "m ps W W W 
North Carolina " n E w^ W W 
Oregon S 2 4 (3) 6 
Pennsvlvania - W W are W 
South Carolina . Em A == ss: W W 
South Dakota W W W zs W 
Tennessee z, E 9 828 838 
Utah E i "E ' 41 27 636 112 821 
Washington z SM W W e W 
Wyomin ES W W W W 
Undistributed . | | | | ........ 76 36 5,480 33,000 38,600 
Total! L: ELE RI. uias 368 411 14,800 196,000 211,000 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
!Data may not add to totals shown because of independent rounding. 

2Bauxite, beryllium, mercury, molybdenum, tungsten, and vanadium. 

Wess than 1/2 unit. 


eas barite, boron minerals, feldspar, fluorspar, mica (scrap), perlite, sodium carbonate (natural), and 
vermiculite. 
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Table 17.—U.S. industrial consumption of explosives 


(Thousand pounds) 
i Construction 
as Coal Metal ip^ wa moe! work and Total 
mining mining nonmetal industry other industrial 
mining uses 
1977____ 2,098,312 446,406 522,678 3,062,396 647,354 3,709,750 
T 12,168,630 1574,21? 1604,955 3,347,798 2581,391 3,929,189 
171 12 287,898 1612,8 0 1653,033 3,503,246 2581,212 4,090,458 
1980______ 12 503,359 1559.'.29 1624,184 3,686,772 2 581,690 4,214,462 
TTT 12 249,262 169F 449 1493,771 3,438,482 2902,567 4,341,049 


1Some quantities of this use are included «vith Construction work and other uses" to avoid disclosing company 
proprietary data. 
- S[ncludes some quantities from coal mining, metal mining, and quarrying and nonmetal mining. 


8 Data for 1977-80 are not comparable to prior years owing to change in reporting by the Institute of Makers of 
plosives. 


Table 18.—U.S. consumption of explosives in the minerals industry 
(Thousand pounds) 


— quarrying 

Coal eta an 

Year mining mining nonmetal Total 

mining 
_ PERMISSIBLE EXPLOSIVES 

ff uum must € 46,663 225 694 47,582 

1918; sae 38,530 208 618 39.356 

I -w ee 2 44,891 281 615 45.787 
samana sya a ae 52,476 81 116 53.273 

111! de se = 49,814 166 1,63 51.61* 

OTHER HIGH EXPLOSIV ES 

]9TT uec s S suu 2. 34,407 25,174 6:3, 37% 122,959 

IB Lone Ld 21,141 25,400 59.974 113.115 

ee ß 25,783 23.699 60.734 110.216 

19880000 Sasa ae 24,912 25,085 50,138 100,135 

|). MEME 22,314 23,384 43,223 *. 921 

WATER GELS AND SLURRIES 

1977 CC ² AAA 8 42, 406 154.704 75,062 272.172 

7 sh Ee 63,494 234,470 89,322 $87 266 

11999! uon s 14,739 238,738 107,280 420,757 
"eem rp p 93,916 171,213 99,947 365,076 

19812555 ꝛ ͤ mw em anny ; 174,528 86,671 $60,995 

AMMONIUM NITRATE: FUEL-MIXED AND UNPROCESSED 

f m 1,969,836 266,303 383,544 2,019,6x3 

e a iun 2,038,865 314,135 455,041 2,808,041 

qp MEE 2,091,980 350,102 484,404 2.926. 4865 

950... 5 2 coats cea 2,332,055 362,850 473,383 3. 168.28 

„ ee ere 2,077,338 497,371 362,239 2,936,94* 

TOTAL 

IST 8 2,098,312 446,406 522,018 4,062,396 

J AAA 22 2 2,168,630 574,213 604,95 3,347.79 

f; a 2,231,393 612,820 653,033 3,503,246 

1980. — 2 AAA 2,003,359 559,229 624,184 3,686,112 

fr 2,249,262 695,449 493,771 3,438,482 
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Statistical Summary 


By Rose L. Ballard! 


This chapter summarizes data on crude 
nonfuel mineral production for the United 
States, its island possessions, and the Com- 
onwealth of Puerto Rico. Included also are 
e tables that show the principal nonfuel 
mineral commodities exported from and 
imported into the United States and that 
compare world and U.S. mineral produc- 
tion. The detailed data from which these 
tables were derived are contained in the 
individual commodity chapters of volume I 
and in the State chapters of volume II of 
this edition of the Minerals Yearbook. 

Although crude mineral production may 
be measured at any of several stages of 
extraction and processing, the stage of 
measurement used in this chapter is what is 
normally termed “mine output." It usually 
refers to minerals or ores in the form in 
which they are first extracted from the 
ground, but customarily includes the output 
from auxiliary processing at or near the 


mines. 

Because of inadequacies in the statistics 
available, some series deviate from the fore- 
going definition. For gold, silver, copper, 
lead, zinc, and tin, the quantities are re- 
corded on a mine basis (as the recoverable 
content of ore sold or treated). However, the 
values assigned to these quantities are 
based on the average selling price of re- 
fined metal, not the mine value. Mercury is 
measured as recovered metal and valued at 
the average New York price for the metal. 

The weight of volume units shown are 
those customarily used in the particular 
industries producing the commodities. 
Values shown are in current dollars, with 
no adjustments made to compensate for 
changes in the purchasing power of the 
dollar. 


Statistical specialist, Office of Geographic Statistics. 


Table 1.—Value of crude nonfuel mineral production! in the United States, 
by mineral group 


(Million dollars) 


"Revised 


Metals Nonmetals Total 
"TCR 8,921 16,213 25,134 
7 8,842 16,385 25,227 
6!!! Soe aa 5,544 14,147 19,691 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel mineral production! in the United States 


1980 1981 1982 
Mineral ! Value : Value . Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
METALS 
Antimony ore and concentrate 
short tons, antimony content 343 W 646 W 503 W 
Bauxite _____ thousand metric tons, 
dried equivalent. 1.559 322,353 1.510 $26,489 782 $12,334 
9 (recoverable content of ores, 
te) c eA Ee. metric tons. — 1,181,116 2,666,931 1,538,160 2,886,440 1,139,563 1,866,895 
Gold (recoverable content of ores, etc.) 
troy ounces. _ 969,782 594,050 "1,379,161 "633,918 1. 446, 905 543,908 
Iron ore, usable (excluding byproduct 
iron sinter) __— thousand long tons, 
85 weight. 69,562 2,543,484 72,158 2,914,689 35,751 1,491,705 
Iron oxide pigments, crude 
short tons. _ 62,642 73,212 67,214 r2 285 67,294 2,702 
Lead (recoverable content of ores, etc.) 
metric tons... 550,366 515,189 445,535 358,821 512,425 
Manganiferous ore (5% to 35% Mn) 
short tons, gross weight 173,887 2,444 7174,760 2,889 31,509 
Mercury 76-pound flasks_ _ 30,657 11,939 21,904 11,549 25,160 
Molybdenum (content of concentrate) | 
thousand pounds. _ 149,311 1,344,181 118,916 945,540 77,789 
Nickel (content of ore and concentrate) | f 
short tons. _ 14,653 W 12,099 W 3,208 W 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 32,329 667,278 740,683 T421,921 40,239 319,903 
Titanium concentrate: Ilmenite 
short tons, gross weight 593,704 32,041 523,681 87,018 233,063 19,093 
Tungsten ore and concentrate | | 
thousand pounds of contained W__ 6,036 50,575 7,815 62,231 3,473 22,062 
Vanadium (recoverable in ore and 
concentrate short tons. _ 4,806 64,370 5,126 71,496 4,098 52,577 
Zinc (recoverable content of ores, etc.) 
metric tons 317,103 261,671 312,418 306,879 300,274 254,668 
Combined value of beryllium, magne- 
sium chloride for magnesium metal, 
platinum-group metals (1980-81), 
rare-earth metal concentrate, tin, ti- 
tanium concentrate (rutile), zircon 
concentrate, and values indicated by 
symbol Vw XX 141,492 XX r153,902 XX 154,917 
// ²˙ AAA XX 8,921, 000 XX 28,842, 000 XX 5,544,000 
NONMETALS (EXCEPT FUELS) 
Abresive stones: short tons. _ 1631 11,933 12,501 11,096 1.285 553 
JC metric tons. . 80,079 30,599 75,618 30,685 63,515 24,917 
Asphalt and related bitumens, native: 
ituminous limestone, sandstone, 
gilsonite_ _ _ thousand short tons_ _ 1,252 25,030 1,261 27,654 W W 
16. umum ee ee ( --- 2,245 65,957 2,849 102,439 1,845 69,522 
Boron minerals "ue 1,545 366,160 1,481 485,387 1,234 597 
Bromine — thousand pounds = 7978, 200 95,400 ™377,100 90,200 401,100 102,600 
Calcium chloride: short tons. . 581,012 41,950 704,691 61,692 616,513 61,483 
Carbon dioxide, natural 
a thousand cubic feet... 1,628,424 2,561 1,577,053 2,607 2,067,500 3,399 
ment: 
Masonry - thousand short tons_ _ 3,040 188,456 2,738 161,819 2,364 145,172 
Portland_ --—-------—-- do_ _ _ _ 71,612 3,613,332 68,197 3,515,600 61,080 „084, 439 
)))ö§;O—Q9w. m erts 48,790 898,947 44,379 845 35, 345 25, 064 
Diatomite _ aes 689 100,610 687 113,010 613 107,619 
Feldspat short iora. - 7710, 000 23,200 665,000 21,000 615,000 20,300 
Fluorp a do- ___ 92,635 12,611 115,404 18,412 77,017 13,293 
Garnet (abrasiven: do_ _ _ _ 26,909 71,908 25,451 2,059 27,303 2,321 
Gem stones? |. l NA 6,930 NA 7,625 NA 7,150 
Gypsum _ _ __ thousand short tons. _ 12,376 103 059 11.497 98,101 10,538 89,181 
elium 
Crude million cubic feet. 299 3,588 175 2,100 W W 
Grade-À AKA do... 1,159 26,657 1,223 31,798 31,248 342,432 
Linne thousand short tons 19,010 842,922 18,856 ,197 14,075 696,207 
Mica: Scrap ___________- do- 116 6,262 133 8,212 106 6,302 
FA do— 788 16,190 757 18,783 730 16,702 
Perlite short tons 638,000 16,500 591,000 17,458 506,000 16,044 
Phosphate rock 
thousand metric tons 54,415 1,256,947 53,624 1,437,986 37,414 950,326 
Potassium salts (KO equivalent) 
do... 2,217 353,862 1,908 328,900 1,784 265,600 
Pumice. _ _ — — thousand short tons. _ 543 4,267 499 4,311 416 3,750 
Pyrites____ thousand metric tons_ _ 847 13, 812 197 49,160 676 41,943 


See footnotes at end of table. 
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Table 2.—Nonfuel mineral production’ in the United States —Continued 


1980 1981 1982 
Mineral Value : Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
NONMETALS (EXCEPT FUELS) — 
Continued 
Salt thousand short tons 40,352 $656,164 38,907 18637, 568 37,880 $671,096 
Sand and gravel: 
Construction do... 163,100 1,996,000 *690,000 1,928, 000 597,170 1,683,201 
Industrial do... 29,600 293,000 29,980 332,300 28,955 339,725 
5 sulfate (natural) . do- 583 36,387 608 43,186 W W 
tone: 
Crushed - ----------- do— 1980, 305 3,254,572 1872, 600 3, 125,000 5790,030 2,918, 300 
Dimension do_ _ _ _ 71,315 138,907 1,331 150,461 P1,330 P145,113 
Sulfur, Frasch process 
thousand metric tons. _ 7,400 720,511 5,910 715,683 3,598 434,660 
Talc and pyrophyllite 
` thousand short tons 1,473 25,626 1,343 31,497 1,135 27,236 
„ short tons. . 121,233 676 107,330 617 112,928 653 
Vermiculite thousand short tons. _ 337 23,483 320 26,181 316 28,508 
Combined value of aplite, A graph- 
ite (1982), helium (Grade-A, 1982), 
iodine, kyanite, lithium minerals, 
magnesite, sion peru compounds, 
marl (greensand), olivine, sodium car- 
bonate (natural), staurolite, wollas- 
tonite, and values indicated by sym- 
bol W. ul ã Vm XX 941,212 XX 933,515 XX 917,358 
Total nocet XX "16,213,000 XX  716,385,000 XX — 14,147,000 
Grand total! XX 25, 134, 000 XX 25, 227, 000 XX 19, 691, 000 


Estimated. Preliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary 
data: included in Combined value figure. XX Not applicable. 

Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2Grindstones, pulpstones, grinding pebbles, sharpening stones, and tube mill liners. 

Excludes output in New Mexico; withheld to avoid disclosing company proprietary data; included in nonmetals 
"Combined value" figure for 1982. 

*Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table. 
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Table 3.—Nonfuel minerals produced in the United States and principal 
producing States in 1982 


Mineral 


Antimony ore and concentrate _ 


Asbestos ______________ 


Bauxite - 
Beryllium concentrate 
Boron minerals 
Bromine ______________ 
Calcium chloride 
Carbon dioxide (natural) 
Cement 


Fluorp ar 


Garnet, abrasive 
Gold (mine 


Iron oxide pigments (crude) _ _ _ 
Kyan ite 
Lead (mine) 


Minen minerals 
agnesite 
Magnesium chloride 
Magnesium compounds _ _ _ _ _ 
Manganiferous ore 
Mar! ,greensand _________ 


< — — — — — — — — — — — — 


N ickel_ ! 8 


Phosphate rock - - - ------- 


Pumice — 2. = _ _ _ - 
Pyrites, ore and concentrate _ _ 
a Bas metal concentrate 

JJ... 


Sand and gravel: 
Construction 
Industria 


Silver (mine )) 


Sodium carbonate (natural) _ _ 
Sodium sulfate (natural) 
Staurol ite 


Sulfur (Frasch) )) ____ 
d and pyrophyllite 
Titanium concentrate 
Fl eus 
Tungsten ore and concentrate 
Vanadium 
Vienne 


Zinc (mine/ꝛ _ _ _ _ _ _ _ 
Zircon concentrate 


Principal producing States, 
in order of quantity 


Idaho and Mont. 

Va. 

Calif. and Vt. 

Utah. 

Nev., Mo, Ark. GG 
Ark., Ala., Ga. 

Utah, S. Dak., Colo., Wyo. 

Calif. 

Ark. and Mich. 

Mich. and Calif. 


Colo., N. Mex., Calif. 
Tex., Calif., Pa., Mich 


Ga., Tex., Wyo., Cali 
Ariz., Utah, N. Mex., Mont 
Calif., Nev., Wash., Oreg. 

N.Y 


N.C., Conn., Ga., Calif __ _ _ _ _ 
Ill., Tex., Nev 

Idaho, N.Y., Maine. 

Nev., S. Dak., Utah, Mont 


Tex., Okla., Iowa, Cali 


Kans., Tex., N. Mex. 

Okla. and Mich. 

Minn., Mich., oe Wyo_____ 
Mich., Mo., Ga., V » 

Va. and Ga. 

Mo., Idaho, Colo, N.Y |... 


Ohio, Mo., Ky., fra 


N.C. and Nev. 
ev. 


Tex. 
Mich., Calif., Fla., fTe k 
Minn. and S.C. 


Nev. 
N.C., N. Mex., S.C., Ga 
Gree Ariz., Nev., Utah 


NC a nd Wash. 
Mich., Fla., Ind., ll _-- 


N. Mex., Ariz., Calif., Idaho _ _ _ 
Fla., Idaho, N.C., Tenn __ 
N. Mex., Utah, Calif. 

Oreg., N. Mex., Calif., Idaho _ _ _ 
Tenn., Colo., Ariz. 

Calif. and Fla. 

La., Tex, N.Y., Ohia _______ 


Calif., Tex., Alaska, Ohio _ _ _ 
III., Mich., Tex, Cali 


Idaho, Ariz., Mont, Utah az 


Wyo. and Calif. 
Calif., Tex., Utah. 
Fla. 


Tex., Fla., Pa., Il |. ....... 
Ga., Vt., Ind., N. IA 


Tex. and La. 
Mont, Vt, Tex, N. _~______ 


Ill., Okla., ' Ark., Pa. 

Calif., Colo., Nev., Mont 
Colo. , Utah, Idaho, Ark. 

Mont., S.C., Va. 

N.Y. and Calif. 

Tenn, Mo., N. V., fra 
Fla. 


Other producing States 


III., Mont., Tenn., Wash. 


All yog States except Alaska, Conn., Del., 
.J., N. Dak., R.I., Vt. 
All other States except Alaska, Del., Hawaii, 


R.I., Vt., Wis. 
Alaska, Calif., Colo., Idaho, Mich., Mo., Nev., 
Tenn., Wash. 


Okla. and S. Dak. 


Alaska, ME al Colo., Idaho, N. Mex., 


reg., Wash. 
Ariz., Ark., Colo., Idaho, Ind., Kans., La., Mich., 
Mont., Nev., N. Mex., N.Y., Ohio, S. Dak., 
Utah, Va., Wash., Wyo. 


Colo., Mo., Mont., Nev., N.Y., Tex., Utah, Wis. 


Alaska, Ariz., 5 III., Mont., Nev., N. Mex., 
All other States except Alaska, Del., G 
Maine, Miss., N. H., N. J., N. C., R. i. SC. Vt. 


Del., Miss., N.J., Utah. 


Conn., Pa., S. Dak. 
Calif. and N. Mex. 


Calif., Colo., Ga., Iowa, Maine, Mass., Minn., 
Mont., N.J., N.Y., N.C., N. Dak., Ohio, Pa., 
Wash., Wis. 

Colo. and Nev. 

Ala., Mont., Utah. 


Ariz., Hawaii, Kans., Okla. 


Ala., Ariz., Calif., Colo., Kans., Mich., Nev., N 
Mex., N. Dak., Okla., Utah, W. Va. 


All other States. 

All other States except Alaska, Del., Hawaii, 
Idaho, Ind., Iowa, Maine, Md., Miss., Mont., 
Nev., N.H., N. Mex., N. Dak., Oreg., S. Dak, 
Utah, Vt., Va., W. Va., Wyo 

Alaska, Calif., Colo., Ill., Mich, Mo., Nev., N 

ex., N. V., 8. Dak., Tenn., Wash. 


All other States except Del. and N. Dak. 
All other States except Alaska, Del., Fla., Ky., 
La., wee Miss., Neb., Nev., N. Dak., W. 
yo 


Ark., Calif., Ga., N.C., Oreg., Va., Wash. 
Idaho. 


Colo., Idaho, Ill., Ky., Mont., N.J. 
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Table 4.—Value of nonfuel mineral production in the United States and 
principal nonfuel minerals produced in 1982 


Value 

State (thousands) 
Alabama $299,409 
Alak aaa 112,911 
Arizona 1,619,296 
Arkansas 256,389 
California 1,612,193 
Colorado 638,232 
Connecticut: 56,076 
Delaware 13,197 
Florida 1,223,398 
Georgia 717,973 
Hawaii 46,889 
Idaho... _ _ _ _ _ _ 300,180 . 
Illinois 389,594 
Indiana 215,004 
Iowa _________ 218,637 
Kansas. 256,016 
Kentucky yx _ _ _ 206,947 
Louisiana 417,667 
Maine 35,439 
Maryland 171.457 
Massachusetts 89,302 
Michigan 1,035,895 
Minnesota 1,110,126 
Mississippi 72,685 
Missouri 733,774 
Montana 266,594 
Nebraska 79,557 
Nevada 525,900 
New Hampshire 23,294 
New Jersey _ _ _ _ _ 132,410 
New Mexico 431,813 
New Vork 500,353 
North Carolina 257,258 
North Dakota 12,977 
Ohio 450,229 
Oklahoma 225,044 
Oregon ee 107,843 
Pennsylvania 602,554 
Rhode Island 4,841 
South Carolina 194,473 
South Dakota 135,673 
Tennesse: 378,752 
Texas 1,554,432 
Uta 622, 499 
Vermont 50,150 
Virginia 263,183 
Washington 172,028 


See footnotes at end of table. 


Rank 


21 


5.26 


5.64 


3.73 


2.67 


2.19 
1.31 
2.29 


1.14 


3.06 


1.92 
7.89 


3.16 


1.34 


Principal minerals, in order of value 


Cement, stone (crushed), lime, sand and gravel 
(construction). 

Sand and gravel (construction), stone (crushed), gold, 
tin. 

Copper, molybdenum, cement, sand and gravel 
(construction). 

Bromine, cement, stone (crushed), sand and gravel 
(construction). 

Cement, boron minerals, sand and gravel (construction), 
stone (crushed). 

Molybdenum, cement, sand and gravel (construction), 
stone (crushed). 

Stone (crushed), sand and gravel (construction), feld- 
spar, sand and gravel (industrial), stone (dimension). 

Magnesium compounds, sand and gravel (construction). 

Phosphate rock, stone (crushed), cement, sand and 
gravel (construction). | 

Clays, stone (crushed), cement, stone (dimension). 

Was (crushed), cement, sand and gravel (construction), 

ime. 

Silver, phosphate rock, lead, gold. 

Stone (crushed), cement, sand and gravel (construction), 
sand and gravel (industrial). 

ee stone (crushed), sand and gravel (construction), 

ime. 
Stone (crushed), cement, sand and gravel (construction), 


gypsum. 

Cement, salt, stone (crushed), helium (Grade-A). 

Stone (crushed), lime, cement, sand and gravel 
(construction). 

Sulfur (Frasch), salt, sand and gravel (construction), 
cement. 

Sand and gravel (construction), cement, stone (crushed), 


peat. 
Pn (crushed), cement, sand and gravel (construction), 
clays. 
Sand and gravel (construction), stone (crushed), lime, 
stone (dimension). 
Iron ore, cement, magnesium compounds, salt. 
Iron ore, sand and gravel (construction), stone (crushed), 
stone (dimension). 
Sand and gravel (construction), clays, cement, stone 
(crushed). 
Lead, cement, stone (crushed), lime. 
Copper, silver, gold, cement. 
ment sand and gravel (construction), stone (crushed), 
ime. 
Gold, molybdenum, barite, diatomite. 
Sand and gravel (construction), stone (dimension), stone 
(crushed), clays. 
Stone (crushed), sand and gravel (industrial), sand and 
gravel (construction), zinc. 
Potassium salts, copper, cement, gold. 
Stone (crushed), salt, cement, sand and gravel 
(construction). 
Stone (crushed), phosphate rock, lithium compounds, 
cement. 
Sand and gravel (construction), lime, salt, clays. 
rim (crushed), salt, sand and gravel (construction), 
ime. 
Stone (crushed), cement, sand and gravel (construction), 
sand and gravel (industrial). 
1 (crushed), sand and gravel (construction), cement, 
ime. 
Cement, stone (crushed), lime, sand and gravel 
(construction). 
Sand and gravel (construction), stone (crushed), sand 
and gravel (industrial), stone (dimension). 
Cement, stone (crushed), clays, sand and gravel 
(construction). 
Gold, cement, stone (dimension), sand and gravel 
(construction). 
Stone (crushed), zinc, pyrites, cement. 
Cement, sulfur (Frasch), stone (crushed), sand and 
gravel (construction). 
Copper, gold, potassium salts, cement. 
Stone (dimension), sand and gravel (construction), stone 
(crushed), asbestos. 
Stone (crushed), cement, lime, sand and gravel 
(construction). 
Cement, sand and gravel (construction), stone (crushed), 
diatomite. 
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Table 4.—Value of nonfuel mineral production in the United States and 
principal nonfuel minerals produced in 1982 —Continued 
Value Percent . . : 
State (thousands) Rank adh rs Principal minerals, in order of value 
West Virginia $75,613 41 38 Cement, stone (crushed), sand and gravel (industrial), 
t. 
Wisconsin 112,294 37 57 Stone (crushed), sand and gravel (construction), lime, 
iron ore. 
Wyoming 668,195 9 3.39 Sodium carbonate, clays, iron ore, cement. 
Total 19,691,000 XX 100.00 
XX Not applicable. 
1Incomplete total. 
Table 5.—Value of nonfuel mineral production per capita and per 
square mile in 1982, by State 
Value of mineral production 
1982 : . 
Area ; Per square mile Per capita 
State square miles) (ada an ds) Total 
(thousands) Dollars Rank Dollars Rank 
Alabama 51,609 3,943 $299,409 5,802 26 76 22 
Alaska 586,412 438 112.911 193 49 258 9 
Arizona 113,909 2,860 1,619,296 14,216 5 566 3 
Arkansas 1 2,291 256 4,828 30 112 16 
California 158,693 24,724 1,612,193 10,159 13 65 25 
Colorado 104.247 3.045 232 6,122 23 210 10 
Connecticut 5, 3,153 56,076 11,195 9 18 47 
Delaware 2,057 602 13,197 1.554 44 5 50 
Florida „560 10,416 1.223, 398 20, 891 1 117 14 
Georgia 58.876 5.639 717,973 12,195 8 127 13 
Hawaii 6,450 994 46,889 7,270 18 47 31 
Idanxo 83,557 965 300,180 3,593 34 311 7 
Illinois 56,400 11.448 389,594 6,908 19 34 39 
Indiana. 36.291 5,471 215,00 5,924 24 39 37 
Iowa 56, 2,905 218,637 3,884 33 15 23 
ETE MD. 82,264 2,408 256,016 3,112 38 106 17 
Kentucky ....... 0,395 3,667 206,947 5,123 28 56 27 
Louisiana 48,523 4,362 417,667 8,608 16 96 20 
Maine 33,215 1,133 35,439 1,067 47 31 40 
landed 10.577 265 171.457 16.210 4 40 36 
Massachusetts 8.257 5,781 89,302 10,815 11 15 48 
ichigen¶n˖ndn 58,216 9,109 1,035,895 17,794 2 114 15 
Minnesota 068 4,133 1,110,126 13,205 T 269 8 
Mississippi 47.716 2,551 72,685 1,523 45 28 42 
Missouri 69,686 4,951 733,774 10,530 12 148 12 
Montana 147,138 801 266,594 1,812 42 333 5 
Nebraska _______— 7.227 1,586 79,557 1,030 48 50 29 
evadaaa 110,540 881 525, 900 4,758 31 597 2 
New Hampshire 9,304 951 23,294 2,504 40 24 44 
New Jersey ° 7,836 7,438 132,410 16,898 3 18 46 
New Mexico 121,666 1,359 431,813 3,549 35 318 6 
New Vork 49,576 17,659 353 10,093 14 28 41 
North Carolina 52, 586 6,019 257,258 4,892 29 43 32 
North Dakota 70,665 67 12,977 184 50 19 45 
Ohio 41.222 10,791 450,229 10,922 10 42 33 
Oklahoma __ __ _ _ _ 69,919 8,177 ,044 3,219 36 71 24 
Ol. oe 96,981 2,649 107,843 1,112 46 41 35 
Pennsylvania 45,333 11,865 2,004 13,292 6 51 28 
Rhode Island 1,214 958 4,841 3,988 32 5 49 
South Carolina 31,055 3,203 194,473 6,262 22 61 26 
South Dakota 77,047 691 135, 673 1.761 43 196 11 
Tennessee 42,244 4,651 378,752 ; 15 81 21 
Texas 267, 338 15,280 1,554,432 5,814 25 102 18 
tank 916 554 622,499 7,331 17 401 4 
Vermont 9,609 516 50,150 5,219 27 97 19 
Virginia 40,817 5,491 263,183 6,448 21 48 30 
Washington _ _ _ _ __ 68,192 4,245 172,028 2,523 39 41 34 
West Virginia 24,181 1,948 75,613 3,127 37 39 38 
Wisconsin 56,154 4.765 112,294 000 41 24 43 
Wyoming 97,914 502 668,195 6,824 20 1,331 1 
Total? or 
average 3,615,055 230,904 19,691,000 5,447 XX 85 XX 
XX Not applicable. 
1Incomplete total. 


5 Washington, D. C. (which has no mineral production), with an area of 67 square miles and a population of 
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Or 


Table 6.—Nonfuel mineral production: in the United States, by State 


See footnotes at end of table. 


l 1980 1981 1982 
Mineral : Value i Value š Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
ALABAMA 
Cement 
Masonry ..... thousand short tons_ _ 242 $13,012 193 $10,721 150 $9,086 
Portland ___ _ _-_ o_ _ _ _ 2,491 108,438 2,270 89,216 2,558 104,461 
n do_ _ _ _ 2,022 29,832 1,910 25,406 1,323 13,193 
Gem stones NA 1 NA 1 NA 1 
ine thousand short tons _ 1.128 53,685 1.219 59,454 907 42, 380 
Sand and gravel: 
Construction do— 10,714 23,683 eg, 503 €23,340 7,019 17,226 
Industrial _-_____________ do- 361 1.821 182 864 9 8,096 
Stone: 
Cruse dd do____ 23,433 82,270 20,706 88,377 P21,200 P89 600 
Dimension do- 11 2,259 7 2,130 Pg P2,341 
Combined value of asphalt (native, 1980-81), 
bauxite, clays (bentonite), mica (scrap, 
1980), phosphate rock, and salt XX 13,373 XX 14,288 XX 13,025 
OCG Eo gh ele ZE XX 328,374 XX 7313,791 XX 299,409 
ALASKA 
m stones NA $50 NA $60 NA $60 
Gold (recoverable content of ores, etc.) 
troy ounces. . 12,881 7,890 226,531 712.195 30,513 11,470 
A0 ͤ 2: metric tons. _ 31 29 W W w 
Sand and gravel (construction) 
thousand short tons. _ 44,911 85,214 “41,000 €75,600 40,832 74,895 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. _ 8 172 2 25 17 
Stone (crushed) _ _ _ thousand short tons_ _ 3,990 19,978 5,359 26,855 55,100 525, 200 
Ubi s LS oe ode es ln metric 8 = W W 136 1,200 W 
Combined value of barite (1980), cop 
(1982), platinum-group metals (198 D, 
tungsten ore and concentrate (1980-81), and 
values indicated by symbol W ___ _ _ _ _ _ XX 1,983 XX 265 XX 1,269 
// ·˙·w‚‚‚‚,ͥͥ ee eas XX 115,316 XX "116,200 XX 112,911 
ARIZONA 
Clays Wa thousand short tons 151 $1,151 148 $1,105 143 $998 
Copper (recoverable content of ores, etc.) 
metric tons... 770, 118 1,738,908 1,040,813 1,953,142 769,974 1,261,415 
Gem stones NA 3,100 NA : NA 2, 
Gold (recoverable content of ores, etc.) 
troy ounces. _ 79,631 48,779 100,339 46,120 61,050 22,949 
Gyps um thousand short tons 209 2,017 213 2,594 175 205 
Laad (recoverable content of ores, etc.) 
metric tons 162 152 993 800 359 202 
Line thousand short tons - 514 23,904 538 29,913 326 17,080 
Molybdenum (content of concentrate) 
thousand pounds_ _ 35,668 341,965 35,808 254,345 22,099 100,673 
Pumice thousand short tons 9 13 1 3 1 
Sand and gravel 
Construction- - - - --------- do— 24,229 71,838 220,990 *63,340 19,124 58,375 
Industrial NNNM 170 1,936 179 2,455 107 1,617 
Silver (recoverable content of ores, etc.) 
g thousand troy ounces. _ 6,268 129,363 8,055 84,728 6,301 50,090 
tone: 
Crushed- - - thousand short tons 6,205 24,780 6,315 26,263 55, 200 P22 200 
Dimensioenn do- W 45 W 578 P580 
/r EO NER i s metric tona. .. W W 138 135 =. en: 
Combined value of asbestos (1980-81), barite 
(1981), cement, perlite, pyrites, sait, t 
sten ore and concentrate (1980-81) vana- 
dium (1980-81), and value indicated by sym- 
Ih ³ AA XX 83, 037 XX 93,009 XX 79,105 
/ ·˙·ꝛwm ts XX 2, 470, 988 XX 22,561,780 XX 1,619,296 


Q9 
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Table 6.—Nonfuel mineral production: in the United States, by State —Continued 


1981 


Mineral š Value ; Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
ARKANSAS 
Abrasives short tons. _ 280 $1,686 w w 1,085 $469 
ux ite thousand metric tons. _ 1,299 19, 252 1,242 $22,185 W W 
Claes thousand short tons - 1.150 14 402 880 333 629 6, 658 
Gem stones NA NA 200 NA 200 
Line thousand short tons 175 7 185 149 8,102 W W 
Sand and gravel | | m. 
Constructioůn do... 12,518 30,599 €9,146 *22:400 71,016 19,056 
à Industrial o_ _ _ _ 8,964 642 8,236 881 11,370 
tone: | ' 
Crushed. - - ------------- do- _ _ _ 20,666 61,399 13,834 41,260 P13,100 P48,500 
Dimension ------------—- do... 8 855 7 411 P5 P290 
77 A tires iun do... W W W W 18 92 
Combined value of barite, bromine, cement, 
gypsum, tripoli, vanadium, and values indi- 
cated by symbol VVV. XX 153,061 XX 153,721 XX 169,754 
Total 2 co os AAA XX 292,643 XX r271,848 XX 256,389 
CALIFORNIA 
Boron minerals thousand short tons_ _ 1,545 $366,760 1,481 $435,387 1,234. $384,597 
Cement, portland - - ---------- o- 8,797 542,487 7,896 518,966 6,464 401,883 
|l; con do- 2, 558 17,766 2,309 19,118 1,762 15,642 
Diatomite do... W w W 340 68,139 
Gem stones NA 200 NA 900 NA 
Gold (recoverable content of ores, etc.) 
troy ounces_ _ 4,078 2,498 6,271 2,882 10,547 3,965 
Gypsum________ thousand short tons_ _ 1,644 12,763 1,456 18,948 1,088 10,614 
Lame 42 88 do_ 554 29,444 472 26,834 364 x< 
Mercury __  _ _ 76-pound flasks_ _ 226 | 85 . 95 E EM 
Perlite thousand short tons. . W W 36 1,044 W 
Pune do- 58 1.340 98 1.501 59 1.285 
Sand and gravel . 
nstruction_ — - —- —- —- -----—-- do_ _ _ _ 112,493 336,045 107, 200 352, 100 81,147 270,995 
Industriala ll do. ... 2,169 21,859 2,150 28,269 2,317 28,703 
Silver (recoverable content of ores, etc.) 
Š thousand troy ounces. . 49 1,017 53 560 34 271 
tone 
Crushed_ _ _ _ _ _ thousand short tons 37,760 118,140 34,560 118,608 P28,500 P105,400 
Dimension do- 36 1,967 29 1,909 P29 P1 895 
! ZZ oh E do. _ _ _ 100 1,863 111 5,855 85 1,699 
Combined value of asbestos, calcium chloride, 
carbon dioxide, cement (masonry, 1982), 
copper, feldspar, iron ore, lead, magnesium 
compounds, molybdenum, peat, potassium 
salts, pyrophyllite (1981), rare-earth metal š 
concentrate, salt, sodium carbonate, sodi- 
um sulfate, tungsten ore and concentrate, i 
wollastonite (1981-82), zinc (1981), and val- f 
ues indicated by symbol - XX 411,619 XX 446,310 XX 293,855 
„„ P i adc XX 1,871,856 XX "1,973,716 XX 1,612,193 
COLORADO 
Clays _________ thousand short tons. _ 336 $2,223 216 $1,734 201 $1,124 
Copper (recoverable content of ores, etc.) | 
metric tons_ _ 461 1,041 W W 515 941 
Gem stones NA 70 NA 80 NA 80 
Gold (recoverable content of ores, etc.) 
troy ounces_ 39,447 24,164 51,069 23,473 64,584 24,278 
Gypsum_______-_ thousand short tons. 221 3,409 203 2,946 184 1,571 
Lead (recoverable content of ores, etc.) 
metric tons 10,272 9,615 11,431 ` 9,207 W 
Molybdenum thousand pounds... 102,498 915,304 13,615 636,037 41,691 360,626 
Peaan t thousand short tons - 29 327 33 299 47 27 
Sand and gravel | 
Construction... LLL - do- 27,433 14,452 2290 €73,300 19,591 60,780 
Industrial 9898 W W w 222 3,266 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. _ 2,987 61,653 3,009 31,650 1,934 15,378 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State - Continued 


1980 1981 1982 
Mineral ; Value ; Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
COLORADO—Continued 
Stone: l 
Crushed _ -- thousand short tons w w 6,969 $24,083 P6.900 P$27,800 
Dimension do— 6 $259 1 64 P1 P64 
Zinc (recoverable content of ores, etc.) 
metric tons 13,823 11,406 W W W W 
Combined value of beryllium concentrate 
(1982), carbon dioxide, cement, iron ore, 
lime, perlite, pyrites, salt, tin, tungsten ore 
and concentrate, vanadium, and values in- 
dicated by symbol VW XX 160,592 XX 164,493 XX 142,049 
Total. a ne ne XX 1,264,515 XX 966,766 XX 638,232 
| CONNECTICUT 
Clays --------- thousand short tons 92 8482 73 8391 56 $329 
III 8 do- 19 1.352 16 1.190 8 568 
Sand and gravel: 
Construction do— 7,103 18,692 *6,500 *15,400 4,920 16,388 
Industrial ._ _ MOL ces W W W W 80 1,746 
Stone: ; 
Crushed - do... 7,977 40,283 "6,837 736,745 P6.100 232,700 
Dimension do— 15 723 19 910 P20 P1,046 
Combined value of feldspar, gem stones, mica 
(scrap), and values indicated by symbol W _ XX 4,231 XX 3,985 XX 3,299 
Total- uiua obese eet XX 65,763 XX 758,621 XX 56,076 
DELAWARE 
Sand and gravel (construction) 
thousand short tons_ _ 1,075 $2,398 1,205 $2,959 1,300 $3,197 
J7JJ77•·ÜV e vn n E Le XX 2,398 XX 2,959 XX 3,197 
FLORIDA 
Cement 
Masonry ..... thousand short tons. .. 285 $22,014 288 $20,757 231 $16,267 
Portland _..______-____ - do... 3,574 182,590 3,518 199,064 2,651 136,190 
Clays CO do- 614 224,164 731 235,319 672 231,339 
Gem stones NA 5 NA 6 NA 6 
Line thousand short tons. _ 195 12,434 191 11,343 103 5,828 
Pegt s ue cu re ae do- 154 2, 398 157 2, 885 120 1.575 
Sand and gravel: 
Construction do— 14,412 28,766 214,910 30,600 13,749 30,481 
Industrial do—— W W 349 4,419 341 4,257 
Stone (crushed) ~- )))) do_ _ --— 66,209 215,972 65,067 226,192 553,100 P182,300 
Combined value of clays (kaolin), magnesium 
compounds, phosphate rock, rare-earth 
metal concentrate, staurolite, titanium 
concentrates (ilmenite and rutile), zircon 
concentrates, and value indicated by sym- 
bol W s: ¿S ee eee XX 1,020,855 XX 1,197,304 XX 815,155 
Totals eui educ etur XX 1,509,258 XX 71,721,889 XX 1,223,398 
GEORGIA 
Cement 
Masonry ----- thousand short tons 89 $5,464 89 $4,392 W W 
Portland __ _ do. ... 1,231 55,463 1,150 45,423 
Ci, RO PNE MC NR do_ _ _ _ 8,283 500,555 8,029 553,726 6,773 $475,768 
Gem stones „ NA 20 
Sand and gravel: 
Construction thousand short tons. _ 4,858 11,898 €3,364 €8,308 3,166 8,361 
Industrial -_------------ do... W W W W 541 6,793 
ne: 
Cruse do— 40,884 162,642 35,730 158,751 P34,800 P153,500 
Dimension do— 231 17, 466 268 17,894 2271 518,510 
kl . ae 8 25 116 26 182 20 141 
Combined value of barite, bauxite, feldspar, 
iron oxide pigments (crude), kyanite, mica, . 
peat, and values indicated by symbol W XX 17,663 XX 17,067 XX 54,880 
NOU ese ee ee XX 771,287 XX 1800, 763 XX 717,973 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


1980 


1982 


Mineral š Value : Value : Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
HAWAII 
Cement 
Masonry thousand short tons 13 $960 10 $807 
Portland |... _ _ _ _ _ _ Oc su 358 23,122 302 23,024 227 18,122 
Sand and gravel (construction) _ _ do- 1,085 2,855 *459 *1,198 449 1,221 
tone 
Crused do... W W 6,036 31,403 P4,500 P26,600 
Dimension ___ _ _ do- w 11 (3) 4 (3) P4 
Combined value of gem stones, lime, pumice, 
salt (1980), and value indicated by symbol 
ME dt Roi a a E XX 32,169 XX 589 XX 388 
OUR EEE tes ee EEE EAN XX 59,717 XX r57,025 XX 46,889 
IDAHO 
Antimony ore and concentrate, 
antimony content short tons_ _ 83 W 432 W 294 
Clays ________~_ thousand short tons. _ 27 $301 26 $288 8 $101 
Copper (recoverable content of ores, etc.) 
metric tons. _ 8,103 7,006 4,245 7,966 3,074 5,085 
Gem stones- ------------------—-- NA 60 NA 75 
Lead (recoverable content of ores, etc.) 
metric tons 38,607 36,139 38,397 30,923 W W 
Phosphate rock __ thousand metric tons. _ 4,991 100,873 5,961 108,964 W W 
Sand and gravel (construction) 
thousand short tons. _ 5,299 14,203 *3,063 e7 329 2,340 6,258 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. _ 13,695 282,663 16,546 174,033 14,830 117,901 
Stone (crushed) _ __ thousand short tons 2,007 7,240 1,437 6,206 P1,200 6,000 
Zinc (recoverable content of ores, etc.) d 
metric tons__ 27,722 22,816 W W W W 
Combined value of cement, garnet (abra- 
sives), gold, gypsum, lime, perlite, pumice, 
sand and gravel (industrial), stone (dimen- 
sion), tungsten ore and concentrate, vana- 
dium, and values indicated by symbol W. XX 50,734 XX 89,093 XX 164,810 
Totals ates ð eS XX 522,095 XX 1424, 877 XX 300, 180 
ILLINOIS 
Cement, portland thousand short tons 1,649 $75,315 1,574 $61,536 1,757 $78,444 
% ̈ ee 22 do— 459 1,919 322 1,540 455 2, 
Gem stones NA 15 NA 15 NA 
4 thousand short tons 79 1.505 46 1.502 W 
Sand and gravel: 
Construction do... 21,094 78,510 225,150 *68,970 21,557 59,149 
oo Eum EN — do... 4,631 43,822 4,646 49,186 3,989 45,665 
ne: 
Crushed __ eo _ _ do—- 53,309 180,656 44,159 165,218 542, 900 5148, 300 
Dimension do... 2 103 85 P2 P9g 
Combined value of barite, cement (masonry), 
clays (fuller's earth), fluorspar, lead, lime, 
silver, tripoli, zinc, and value indicated by 
mb XX 61.436 XX 79,434 XX 55,618 
Total; o ee See XX 443,281 XX 1427, 486 XX 389,594 
INDIANA 
Cement 
Masonry / thousand short tons. _ W W 262 $10,972 
Portland ______________ — do— 1.769 $73,049 1,538 59,344 1,523 $58,055 
se ee ele do... 932 1,930 691 ,602 501 1,221 
Gem stones ae ee NA 1 NA 1 
Bat. _ pean thousand short tons. . 84 1,414 105 3,140 89 2,112 
Sand and gravel: ij 
Construction do... 21,712 51,738 215, 870 41,330 13,097 34,579 
Industrial do— 1,201 257 1,179 W W 
Stone 
hed_ NT ga a a aes do_ _ _ _ 30,910 92,106 25,349 79,910 20, 300 565, 500 
Dimension __ _ _ do_ _ _ _ 161 14,046 145 13,672 P135 P18,337 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


Mineral 


1982 


š Value : Value š Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 


INDIANA—Continued 
Combined value of abrasives (natural), 
sum, lime, and values indicated by sym 
W um eL ee XX $52,986 XX $40,212 XX $40,199 
Total- oe ee ae eet ee XX 288,470 XX 251,362 XX 215,004 
IOWA 
Cement: 
Masonry ....- thousand short tons 48 $3,340 41 $3,227 W W 
Portland __ _ 8 1,998 101,008 1,779 92,099 1,622 $82,225 
AVE 2 2 eee nS do_ _ _ _ 754 2,555 476 2,375 437 2,892 
Gem stones m 5 NA 1 NA 1 
alae ENS thousand short iones x 1,468 13,136 1,883 12,706 1,177 11,845 
Pëegt-  . . 88 o _ _ _ 11 27 10 4 w w 
Sand; and gravel (construction) _ _ do- 12,683 32722 210, 330 29, 080 10,064 25,618 
tone: 
Crush ed do— 26,542 92,603 22, 424 82,891 722,600 P88 800 
Dimension do- 10 509 W W 
Combined value of lime, sand and gravel 
(industrial), and values indicated by symbol 
32 ß XX 5,727 XX 6,559 XX 8,256 
Totül z ae Sh 8 XX 251,876 XX 1229, 391 XX 218,637 
KANSAS 
Cement 
Masonry _ __ _ _ thousand short tons_ _ 60 $3,310 51 $2,835 46 $2,628 
Portland _.______.-____- 8 1,835 86,103 1,641 81,792 1,549 79,558 
Clay ! re do... . 886 2,325 915 4,756 664 ; 
Gem stones „ EN ee NA 1 NA 1 
Helium (Grade-A) .. million cubic feet W W W W 790 26,860 
T thousand short tons 1.572 64, 276 1.410 60,148 1.588 71,826 
Sand and gravel: 
Construction______ do... 12,124 23,817 210, 500 21, 000 9,720 20,612 
Industrial do- w w w 331 3,635 
Stone: 
hod: en a ge ee do... 17,398 54,131 14,143 45,738 514, 400 541, 100 
Dimension do_ _ _ _ 18 937 14 605 Pll P395 
Combined value of gypsum, | helium (crude, 
1980-81), lime, pu mice, T (brine), and 
values indicated y symbol KK XX 26,094 XX 32,185 XX 5,745 
MOC i Sia ee ⁵ĩðͤ XX 261,593 XX 249,060 XX 256,016 
KENTUCKY 
Clay thousand short tons. _ 748 $3,692 490 $2,395 919 $2,039 
Gem stones! NA 1 NA NA 1 
Sand and gravel: 
Construction. thousand short tons  . 7,767 17,637 *6,939 *16,070 6,499 15,936 
Industrial do- W w w 247 7 116 
Stone (crushed) -- ----------- do_ _ _ _ w w 82,433 108,257 729, 500 5104, 300 
Combined value of cement, clays (ball clay) 
lime, zinc (1981-82), and values indicated y 
symbol W _------------------- XX 182,970 XX 81,559 XX 84,555 
Total hc pu oe eee Se Sw XX 204,300 XX 7208,529 XX 206,947 
LOUISIANA 
Clays _____.__- thousand short tons. _ 380 $5,841 2380 2$6,338 326 2$6,216 
Gem stones m TNI NA l NA 1 
FCC thousand short tons - 12,662 132,182 12,565 1114, 476 12,172 117,569 
Sand and gravel: 
Constructioͤnn do- 18,152 62,568 17,240 53,550 16,558 50,966 
Industrial] _-_____________ do... 353 9,845 293 4,026 378 4,590 
Sulfur (Frasch) __ thousand metric tons 2,590 W 2,235 W 1,239 W 
Combined value of cement, clays (bentonite, 
1981-82), ' gypsum, lime, son (crushed), and 
values indicated by symbol. W XX 379,330 XX "988,005 XX 238,325 
gc | EE XX 583,766 XX "566,396 XX 417,667 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


1980 1981 1982 
Mineral “Quantity Valve quen Value quee Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
MAINE 
Sao 5 thousand short tons 78 $174 57 $166 37 ' $76 
P68t nee eA ss do... 8 534 W W W W 
Sand and gravel (construction) _ _ do- 6,978 15,434 €7,500 €19,400 6,701 15,118 
Stone (crushed) ))) do_ _ _ _ 1,130 3,969 1,375 5,532 P1,200 P4,000 
Combined value of other nonmetals and val- 
ues indicated by symbol W __________ XX 16,856 XX 18,271 XX 16,245 
Total: rs S ees ee Erie ee XX 36,967 XX 43,369 XX 35,439 
MARYLAND 
Clay thousand short tons 733 82,267 597 81.984 405 $1,346 
Gem stones zd MS NA 2 NA 2 
p FF thousand short tons 12 497 9 441 7 396 
P6éBb ˙¼˙ ͥ . ee eS ecu 4 W W W aux s 
Sand and gravel (construction) _ _ do 10,732 33,625 eg, 500 *31,800 9,720 32,386 
tone: 
Crused do— 18,945 77,431 16,485 74,289 515, 100 P73,500 
Dimension do- 15 612 34 1.002 532 51,001 
Combined value of cement, cave (ball clay), 
and values indicated by symbol W 3 XX 71.703 XX 65,937 XX 62,826 
Total- ue il ³ĩð2³ XX 186,135 XX r175,455 XX 171,457 
MASSACHUSETTS 
Clays _________ thousand short tons 210 $870 259 $1,322 210 $1,115 
Line... o cu nau eie do. .. 180 10,806 170 10,793 135 9,414 
Sand and gravel: 
Construction do- 13,925 34,459 212, 500 eg 1, 300 12,003 84,438 
Industrial do... W W 87 W 140 1,615 
Stone: 
Crushed_ - -------------- do. ..- 7,316 36.804 7,997 41,037 P6,900 P33,500 
Dimension do... 51 7,018 50 8,616 P51 P9,158 
Combined value of gem stones, peat, and 
values indicated by symbol W ___ .... XX 1,254 XX 1,669 XX 62 
Total. ͤ 8 XX 91,211 XX 194,737 XX 89,302 
MICHIGAN 
Cement: 
Masonry ....- thousand short tons 206 $14,292 173 $10,584 136 $8,752 
Portland do... 4,651 224,685 3,871 180,641 3,254 149,533 
%%) do. ... 1,982 7,212 1,610 5,862 1 022 4,370 
Gem stones NA 10 NA 15 NA 15 
Gypsum thousand short tons - 1,383 8,605 1,066 6,762 682 5,150 
Iron ore (usable). _ _ _ _ thousand long tons, 
gross weight. 15,895 634,355 14,193 W W W 
Line thousand short tons. . 836 36,750 807 36,800 571 26,823 
)) “„ do... 253 4,139 291 4,540 241 4,917 
Salt: ß n et co do- 2,406 104,842 2,321 103,293 2,002 106,303 
Sand and gravel: 
Constructioõorn do- 32,536 73,166 228, 100 68,050 20,567 47,726 
" Industrial |... _ do... 4,062 25,188 4,393 29,787 2,920 21,934 
tone: 
Crushed - - _ _ do_ _ _ _ 32,121 91,727 30,013 94,324 520, 700 P67,100 
Dimension ------------—- do- 7 144 6 129 P4 P110 
Combined value of bromine, calcium chloride, 
copper, iodine, iron oxide pigments (crude), 
magnesium compounds, silver, and values 
indicated by symbol W V XX 259,435 XX 899,618 XX 593,162 
Total- onmes XX 1,485,150 XX 1,440,405 XX 1,035,895 
MINNESOTA 
Clays ________~_ thousand short tons 94 $1,206 84 . $1,077 W W 
Gem stones! NA 5 NA 5 NA $5 
Iron ore (usable). _ _ _ _ thousand long tons, 
gross weight_ _ 45,472 1,686,839 50,176 2,062,118 23,715 1,021,056 
Line thousand short tons - 162 3,562 155 3,818 133 4,694 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production’ in the United States, by State —Continued 


1980 1981 1982 
Mineral Value Value Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
MINNESOTA—Continued 
5 ore short tons... 119,029 W 139,571 w 16,307 w 
GU MCN thousand short tons. _ 25 $1,140 25 $940 W W 
Sand and gravel: 
Construction. - -- - -------- do... 25,110 49,180 223, 950 49,770 20, 276 344.222 
Industrial __ _ Vll do__ _ _ w W W 694 ,903 
Stone: 
Crushed... _ do- 8,606 21,731 6,995 18,438 P7,100 P20,900 
Dimension do 44 14,189 41 14, 298 P40 P11,940 
Combined values of items indicated by sym 
SPORE A eee ee Re XX 14,158 XX 14, 297 XX 1,406 
/ ˙¹wmaAĩ XX 1,782,010 XX 2,154, 761 XX 1,110,126 
MISSISSIPPI 
Clays --------- thousand short tons_ _ 1,596 $21,714 1,218 $23,309 805 $21,181 
Lime 2 ccnl cen cdd do... 31 107 HT = "e NN 
Sand and gravel (construction) _ _ _ _ do_ _ _ _ 11,710 31.606 “10,480 °29,260 9,455 27,115 
Combined value of cement, magnesium com- 
pounds (1980), sand and gravel (industrial), 
and stone (crushed) ______________ XX 49,913 XX 139,682 XX 24,389 
e ape eee ee XX 103,940 XX 192,251 XX 72, 685 
MISSOURI 
Parite SEE: PE ATA thousand short tons. _ 117 $5,570 185 $9,725 107 $5,703 
ment: 
Masonry __________-___~_ do... 62 3,117 103 5,495 88 4,855 
Portland __ _ _ _ do— 3,515 156, 368 3,732 168,567 3,205 120,339 
AV once LL Ec do. _ __ 1,817 16,798 1,747 18,414 21,383 213,409 
Copper (recoverable content of ores, etc.) 
metric tons 13,576 30,655 8,411 15,783 7,941 13,010 
Gem stones NA 15 N 10 NA 10 
Gold (recoverable content of ores, etc.) 
troy ounces_ _ w W x — ae. — 
Iron ore thousand long tons W W W W 117 W 
Lead (recoverable content of ores, etc.) l 
metric tons__ 497, 170 465,393 389, 721 313,870 474, 460 267,150 
Line thousand short tons - 66 63,733 W w w 
Sand and gravel: 
Construction do- 8,178 19,255 e7, 500 €16,900 6,359 14,477 
Industrial -_------------ 0... - 722 7,498 778 8,602 750 8,997 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. _ 2,357 48,653 1,837 19,322 2,241 17,817 
Stone (crushed) ___ thousand short tons_ _ 48,296 130,254 40,910 116,297 38, 600 51 13,300 
Zinc (recoverable content of ores, etc.) 
metric tons 62,886 51,893 52,904 51,966 63,680 54,009 
Combined value of asphalt (native, 1980), gold 
(1980), iron oxide pigments (crude), stone / 
(dimension), and values indicated by sym- ` 
S ·¹ð—O e ee ens XX 154, 862 XX 130,317 XX 100,698 
Total. OS XX "1,054,064 ` XX 1875, 268 XX 733,774 
MONTANA 
N FCC short tons. . 260 W 214 W 209 j W 
eve eet ans thousand short tons_ _ 626 $22,200 601 $23,111 2218 288,064 
Copper (recoverable content of ores, etc.) 
metric tons. _ 37,749 85,236 62,485 117,257 57,086 93,521 
Gem stones NA 90 N 100 NA 225 
Gold (recoverable content of ores, etc.) I 
troy ounces. _ 48,366 29,627 54,267 24,943 75,171 28,258 
Lead (recoverable content of ores, etc.) | 
metric tons 295 276 194 157 661 372 
Line thousand short tons 223 9,001 194 7,621 45 2,331 
Sand and gravel (construction) _ _ do- 6,639 16,057 25,640 €12,910 5,338 12,794 
Silver (recoverable content of ores, etc.) 
° thousand troy ounces. _ 2,024 41,773 2,989 31,437 6,169 49,041 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


1980 1981 1982 


Mineral J s s Hu cc s 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
MONTANA —Continued 
Stone (crushed) _ _ _ thousand short tons 1,962 $6,302 1,582 $5,137 P1,400 P$4,700 
(( om rauco [a te 312 11,810 W W W W 
Zinc (recoverable content of ores, etc.) 
metric tons. _ 71 59 25 24 W W 
Combined value of barite, cement, clays (fire 
clay, 1982), graphite (1982), gypsum, iron 
= 1981-82) p peat, phosphate rock, sand 
and gravel (industrial), stone (dimension), 
tungsten ore and concentrate, vermiculite, 
and values indicated by symbol Wea ee XX 57,619 XX 80,384 XX 67,288 
/ ˙ð²ü⅛» ee c XX 279,550 XX "303,081 XX 266,594 
NEBRASKA 
35 thousand short tons 154 3456 136 3409 134 3392 
Gem stones NA W NA W NA W 
Sand and gravel: 
Construction. thousand short tons. r 10,514 22,98 11.770 *28,310 11,282 28,128 
Industriaal do- 24 183 19 144 14 105 
Stone (crushed) _______-___-- do- 8,715 16,301 3,139 14,024 P3,100 P14,300 
Combined value of cement, lime, and values 
indicated by symbol w XX 40,736 XX 36,718 XX 36,632 
M L uz A XX 80,474 XX 779,605 XX 79,551 
NEVADA 
Barite___------ thousand short tons 1,918 $47,800 2,482 $79,716 1,575 $52,727 
clove a ee st een do— 64 2,082 73 2,948 103 2,640 
Gem stones NA 900 NA 1,000 NA 1,200 
Gold 8 content of ores, etc.) 
troy ounces. 278,495 170,595 524.802 241 220 738.321 277.542 
Gyps um thousand short tons . 852 8,276 778 6,914 656 „523 
Iron ore thousand long tons. . 99 14 77 1.119 
Lead (recoverable content of ores, etc.) | 
metric tons 26 24 W W W 
Mercur 76- pound flasks_ _ 30,431 11.851 27,819 11.514 25,760 W 
Molybdenum. mn pounds oe zs . a W 
Perlite thousand short tons- 6 W W W 
Sand and gravel (construction) _ _ do- 8,439 18,360 €7,065 €15,770 6,027 11,724 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. _ 940 19,402 3,039 31,970 3,142 24,981 
Stone (crushed) ___ thousand short tons w w 1,343 5,664 P1,300 P4,500 
Zinc (recoverable content of ores, etc.) 
metric tons 2 2 W W T 8 
Combined value of cement (portland), copper, 
diatomite, fluorspar, lime, lithium com- 
pounds, magnesite, salt, sand and gravel 
(industrial), talc (1980), tungsten ore and 
concentrate, and values indicated by sym- 
pol W gene ae en le METUENS XX 114,846 XX "108,453 XX 144,944 
/ ˙·¹ww XX 394,230 XX 1506, 659 XX 525, 900 
NEW HAMPSHIRE 
Sand and gravel (construction) 
um thousand short tons 6,334 $15,837 *4,528 *$12,990 4,332 $12,598 
ne: 
Crushed ³ W do- 590 2.281 665 2,599 5600 53,100 
Dimension - - ..-...---- do- 103 7, 167 89 6,889 P107 P7 500 
Combined value of other nonmetals _ _ _ _ _ _ XX 121 XX 122 XX 101 
Total u uuu zS pupu XX 25,406 XX 122,600 XX 23,294 
NEW JERSEY 
Clays _______-_- thousand short tons_ _ 63 $525 62 $563 63 $566 
Gem stones NA 1 NA 1 NA 1 
C thousand short tons 20 564 26 1,476 W W 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


1980 1981 1982 
Mineral : Value Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
NEW JERSEY—Continued 
Sand and gravel: 
Construction - thousand short tons 5,829 $18,578 *9,756 *$26,050 1,940 $25,122 
Industrial do_ ___ 2,766 26,957 2,305 26,438 2,140 28,151 
Stone (crushed) - -- ---------- do 11,830 61,886 10,434 57,819 P10,700 P57,800 
Zinc (recoverable content of ores, etc.) 
metric tons 28,859 23,814 16,198 15,911 16,800 14,248 
Combined value of iron ore (1981), magne- 
sium compounds, marl (greensand), stone 
(dimension) titanium concentrate (ilme- 
nite), and value indicated by symbol W XX 17,123 XX 20,404 XX 5,922 
/.. oe ee XX 149,448 XX "148,662 XX 132,410 
NEW MEXICO 
Clays?_____ —--- thousand short tons 60 $114 64 $119 60 $112 
Copper (recoverable content of ores, etc.) 
metric tons. 149,394 337,328 154,114 289,204 W W 
m stones NA 150 2 NA 200 
Gold (recoverable content of ores, etc.) 
troy ounces. . 15,847 9,707 65,749 30,221 W W 
Gypsum thousand short tons - 182 : 166 : 198 887 
Lied (recoverable content of ores, etc.) 
metric tons 8 == W W W W 
Manganiferous ore (5% to 35% Mn) 
short tons 35,198 W 12,741 W i^ t. 
PCAC 3.2 _  _ es thousand short tons 2 40 oe TER a 2 
Perlite 0 e s 539 14,404 489 14,983 408 13,355 
Potassium salts . . thousand metric tons 1,869 289,011 1,601 261,200 1,497 ,600 
micte thousand short tons 84 814 93 919 97 809 
Sand and gravel (construction). _ do- 7,050 17,676 *6,496 *19,780 5,616 17,670 
Silver (recoverable content of ores, etc.) 
5 thousand troy ounces. . W W 1,632 17,170 805 6,397 
tone 
Crushed_ _ _ _ __ thousand short tons 2,581 9,473 4,162 12,485 P2,800 P13,700 
Dimension ------------—- do... 18 91 26 173 P18 P138 
Combined value of barite (1980), carbon 
dioxide, cement, clays (fire dee helium 
(Grade-A), lime, mica (scrap), molybdenum, 
salt, sand and gravel (industrial, 1982), 
vanadium (1980-81), zinc (1980-81), and val- 
ues indicated by symbol FFF XX 85,113 XX 147, 697 XX 173,945 
/ AAA ERES XX 765, 609 XX 1696, 407 XX 431,813 
NEW YORK 
Clay thousand short tons 596 $2,479 597 $2,310 352 $897 
Gem stones NA 20 NA 3 NA 30 
Lead (recoverable content of ores, etc.) 
metric tons_ _ 876 820 968 780 974 549 
P eat thousand short tons 43 917 39 811 W W 
S1 WW d _ _ _ 5,509 99,395 5,597 103,668 6,205 117,718 
Sand and avel. 
Construction do____ 21,918 53,276 218, 280 €45,560 17,524 47,799 
Industrial! do.... W W 55 W 45 512 
Silver (recoverable content of ores, etc.) ` 
Š thousand troy ounces_ _ 21 427 29 303 27 212 
tone: 
Crushed___ ___ thousand short tons. — 34,483 120,764 30,681 117,689 P28,700 P132,800 
Dimension - ------------- do ... 25 2.414 21 2,291 P22 P2,293 
Zinc (recoverable content of ores, etc.) 
metric tons. _ 33,629 21,150 36,889 36,235 49,351 41,855 
Combined value of cement, clays (ball clay), 
emery, garnet (abrasive), gypsum, iron ore, 
lime, talc, titanium concentrate (ilmenite), 
wollastonite, and values indicated by sym- 
bol Wu uoo oeste sen E XX 187,526 XX 171,554 XX 155,688 
e ³ĩðüĩ„ Lun A athe ets XX 495,788 XX 481,231 XX 500,353 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


1980 1982 
Mineral ; Value Value : Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
NORTH CAROLINA 
Clay8* — s thousand short tons. _ 2,852 $7,308 2,110 $6,838 1,573 $5,243 
Feldspar ______________ short tons__ $499,600 €15,062 462,864 13,517 428,755 12,255 
Gem stones NA 40 NA 50 NA 50 
Mica, scrap- _ __ _ _ thousand short tons 17 4,647 92 6,398 67 4,793 
Sand and gravel: 
Construction do- 7,837 20,910 €6,294 €18,330 5,198 15,395 
š Industrial do—— 1.472 7,825 1.236 10,440 716 4,878 
tone: 
Crushed. ______________- do... 34,164 125,019 28,833 117,092 527,500 P117,600 
Dimension do- 55 4,536 30 2,773 P30 P2 814 
Talc and pyrophyllite _._______ do... W W 5104 5825 83 1,266 
Combined value of cement, clays (kaolin), 
lithium compounds, olivine, peat (1982), 
phosphate rock, and value indicated by 
symbol Tue XX 194,986 XX 196,397 XX 92,964 
er XX 380,333 XX 1372, 660 XX 257,258 
NORTH DAKOTA 
Gem stones NA $2 NA $2 NA $2 
Peat. _ thousand short tons_ _ W 31 W 36 W 
Sand and gravel (construction) _ _ do- 5,173 14,457 *3,000 €6,500 2,347 4,873 
Combined value of clays, lime, salt, 
and values indicated by symbol W. XX 7,886 XX 78,310 XX 8,102 
Total edu Rem XX 22,916 XX 714,848 XX 12,977 
OHIO 
Cement 
Masonry ..... thousand short tons. . 126 $8,549 105 $7,129 86 $6,170 
Portland ______________~- o. cu 1,625 77,696 1.461 69,517 1,326 59,598 
%%%%§ö˙%˙ h REM do—— 2,718 11.516 2.217 10,411 1.451 6,100 
Gypsu mmm do_ 136 1,346 148 1,566 109 1,335 
MIB I ³˙¹ y do- 2,786 122,817 2,767 127,751 1,666 76,370 
ITIS s s s s s s s s s do_ _ _ _ 10 166 10 191 5 144 
).. 8 do- 3,228 87,371 3,608 90,254 3,514 90,572 
Sand and gravel: 
Construction do— 35,462 97,690 232,240 *95,570 26,311 83,684 
Š Industria do- _ __ 1,510 16,601 1,487 20,893 1,223 17,816 
tone: j 
Crusecdd do— 42,441 136,929 36,950 125,588 730, 300 5105, 200 
Dimension do. ... 35 1,558 W W W 
Combined value of abrasives, gem stones, and 
values indicated by symbol V XX 101 XX 3,290 XX 3,240 
. 5ĩ¹wWwꝛ¹²² XX 562, 340 XX 1552, 160 XX 450,229 
OKLAHOMA 
Clayyas thousand short tons 972 $2,249 838 $2,064 752 $1,907 
Gem stones! ER NA 2 NA 2 
Gy m thousand short tons 1,326 11,230 1,177 9,870 1,254 10,089 
elium: 
Grad- K million cubic feet 349 8,027 49 1,274 uus 
f 0 23 276 22 264 " n 
Pumice _______ _ thousand short tons 1 W 1 W 1 W 
Sand and gravel: 
Constructioõnn do...- 10,294 23,395 *9,000 *21,100 1,490 17,733 
ë Industrial do— 1.587 13,767 1,500 14,317 1,222 13,114 
tone: 
Crushed 2 -—------------- do... 28,173 16,261 29,930 83,407 530, 100 584, 200 
Dimension -- _ _ do- 16 678 18 738 Pig P968 
Combined value of cement, feldspar, iodine, 
lime, salt, tripoli, and values indicated by 
symbol W —— eR m: XX 88,244 XX 100,876 XX 97,031 
%ô§öĩÄ5¹7S 8 XX 224, 133 XX 234,512 XX 225, 044 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


1980 1981 1982 
Mineral "ER CHER P e 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
OREGON 
Clays _________ thousand short tons 172 $321 176 $300 149 $212 
Gem stones NA 450 NA 600 NA 500 
Gold (recoverable content of ores, etc.) 
troy ounces. _ W W 2,830 1,301 W W 
Nickel (content of ores and concentrates) 
short tons_ _ 14,653 w 12,099 w 3,203 W 
Pumictde thousand short tons. _ 219 . 1,318 W W W W 
Sand and gravel (construction) _ _ do- 16,005 47,300 212, 000 €35,100 9,513 30,629 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 1 17 7 79 S "T 
Stone: 
Crushed. _ _ _ _ _ thousand short tons 19,251 49,606 16,482 46,055 P14,200 P41,900 
Dimension do... 15 231 (3) 5 (3) P5 
Talc and soapstone ___________ do- W W W w (9) 82 
Combined value of cement, copper (1981), 
diatomite, lead (1981) lime, and values 
indicated by symbol W ------------ XX 52,727 XX 56,107 XX 34,515 
OUR ductu ³˙Ü ²ůuQͥ ds Sede AE XX 151,970 XX 7139,547 XX 107,843 
PENNSYLVANIA 
Cement: 
Masonry ..... thousand short tons 324 $20,298 293 $14,799 256 $14,048 
Portland __ _ _ _ _ _ do____ 5,570 237 ,684 5,150 215,883 4,800 212,945 
Clays? se do____ 1,650 12,112 1,246 7,497 931 5,616 
Gem stones MN ae NA 5 NA 5 
Line thousand short tons.. _ 1,768 84,291 1,690 85,418 1,297 10,902 
Mica (scrap __ _____________ do- 3 w 3 134 W W 
PéBl c 1l ocu tee ee do- 26 552 25 647 27 669 
Sand and gravel: 
Construction- - - - --------- do- 14,554 55,883 “14,000 “61,100 13,081 55,527 
Industria _ do. _ _ _ 1,049 12,374 W W 969 18,589 
ne: 
Crushed ___ _ do... 61,143 218,231 53,258 207,821 750, 400 5200, 900 
Dimension nn do- 65 6,397 51 7,193 P48 P6,354 
Tripoli ioc i Se short tons. _ W W 1,263 W W W 
Zinc (recoverable content of ores, etc.) 
metric tons. _ 22,556 18,613 24,732 24,293 24,762 21,001 
Combined value of clays (kaolin) and values 
indicated by symbol vv XX 1,171 XX 13,966 XX 998 
Total Pc m;r ea Su usus XX 667,606 XX "638,756 XX 602,554 
RHODE ISLAND 
Sand and gravel: 
Construction thousand short tons 2,506 $4,945 *1,332 *$3,985 1,146 $3,671 
IndustriaallcVwUbWW _ do... e Ves W W 5 52 
Stone (crushed) _________-__- do... 203 1,208 141 1,116 P180 P1,100 
Combined value of other nonmetals and val- 
ue indicated by symbol VEW XX 17 XX 63 XX 18 
.. ³ĩðV 8 XX 6,170 XX 5,164 XX 4,841 
SOUTH CAROLINA 
Cement, portland thousand short tons 1,704 $74,539 1,765 $79,407 1,624 $66,385 
Co do... 2,211 25,169 1,632 28,600 1,53. 28,166 
Gem stones NA 5 NA 10 NA 10 
Manganiferous ore _ thousand short tons- 20 W 22 W 15 W 
Sand and gravel: 
Construction. _________-_- do- 4,737 13,227 €5,131 €13,240 4,127 13,170 
Industria! do- 819 9,628 803 10,531 720 10,902 
ne: 
Crushed. __ _ _ _ _ _ do- 16,107 49,207 14, 825 49,830 514, 000 553,000 
Dimension do- 12 703 18 1.109 P14 P904 
Combined value of cement (masonry), clays 
(fuller's earth), copper (1981), gold (1981), 
mica (scrap), silver (1981), vermiculite, and I 
values indicated by symbol W |... XX 22,301 XX 22,989 XX 21,936 
Otel os oce as XX 194,779 XX 1205, 716 XX 194,473 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production: in the United States, by State —Continued 


1980 1981 1982 
Mineral 2 Value ; Value i Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
SOUTH DAKOTA 
Cement ! | 
Masonry _ _ _ _ _ thousand short tons_ _ 6 $377 6 $454 4 $383 
Portland __ do_ _ _ _ 459 23,042 450 ,290 520 27,978 
Cla VRS o n pt ots do...- 169 283 116 209 128 346 
Gem stones NA 50 NA 70 NA 70 
Gold (recoverable content of ores, etc.) 
troy ounces. 267, 642 163,947 278, 162 127,854 185,038 69,558 
Mica, scrap- - thousand short tons_ _ (9) 4 W W W 
Sand and gravel (construction) _ . do- 4,209 8,243 *4,285 *9,224 3,816 8,604 
Silver (recoverable content of ores, etc.) 
Š thousand troy ounces. _ 51 1,058 56 587 26 209 
tone 
Crushed thousand short tons. _ 3,151 8,942 2,985 9,085 P2,600 P7 400 
Dimension -__ _ do_ 42 15,035 50 17,543 P48 P16,270 
Combined value of beryllium (1981-82), clays 
(bentonite), feldspar um, iron ore 
(1980), lime, and values in indicated by symbol 
777... OWENS Fee PON Ot um TEE XX 6,873 XX 6,382 XX 4,855 
ͤĩĩ˙Ü1.ꝗAbꝛ oh ene ss XX 221,854 XX T194,698 XX 135,673 
TENNESSEE 
Cement 
Masonry ....- thousand short tons. _ 132 $7,241 66 $3,209 W W 
Portland ____________--~- do... 1,304 58,827 974 39,378 763 $36,689 
Clays ue su a m E SSS D do_ _ _ _ 1,188 22,844 1,047 134 766 20, 107 
Gem stones! NA 1 NA 5 NA 5 
Phosphate rock __ thousand metric tons. _ 1,582 12,765 1,328 16,201 897 11,596 
Sand and gravel: 
Construction thousand short tons 8,676 22,824 eg, 830 24, 130 5,051 15,917 
Industria] -------------- do... 244 2,106 1.142 5,610 468 4,826 
tone: 
Crusedd do ... 38,584 126,993 W W W W 
Dimension do- 10 883 11 1,063 P10 P1,012 
Zinc (recoverable content of ores, etc.) 
metric tons__ 111,754 92,218 117,684 115,597 121,306 102,882 
Combined value of barite, copper, gold (1981), 
lime, pyrites, silver, and values indicated 
by symbol ____________-_---- XX 47,133 XX 192,822 XX 185,718 
Total: uu u ĩ ais XX 393,835 XX 1421, 149 XX 378,752 
TEXAS 
Cement 
Masonry ----- thousand short tons- _ 241 $18,310 229 $15,699 236 $16,440 
Portland do... 9,517 535,690 10,262 567,391 9,732 545,679 
Clays cu Se eh a do- _ __ ,163 21,022 172 29,135 4,193 26,497 
ele SLOPE. o ee eee S NA 160 NA 200 NA 200 
Helium 5 thousand short tons 1,681 14,124 1,783 14,900 1,954 16,681 
ium (Grade A)_ - — . million cubic feet. 85 805 238 6,188 458 15,572 
TAS em thousand short tons 1,515 67,075 1,393 67,158 1,125 62,277 
Sa ce wae 0 umu cat p g do- 9,978 93,414 8,397 84, 240 7,421 82,805 
Sand and gravel: 
Construction do- 44, 651 139,892 446, 000 e150, 000 45,527 154,515 
Industrial! do- 054 31,684 2,242 36,992 2,623 à 
tone: 
Crushed.. -------------- do— 76,483 220, 265 12,454 219,086 P68,000 P205,000 
Dimension 4 do- _ _ _ 37 ,095 42 5,543 P50 P5,822 
Sulfur (Frasch) __ thousand metric tons 4,810 w 3,674 W 2,960 W 
Talc and pyrophyllite 
thousand short tons 401 4,295 282 4,127 205 3,024 
Combined value of asphalt (native, 1980-81), 
fluorspar (1981-82) helium (crude), iron 
ore, magnesium chloride, magnesium com- 
pounds, sodium sulfate, and values indi- 
cated by symbol - XX 574,820 XX 551,751 XX 374,913 
err a XX 1,734,651 XX 1,752,410 XX 1,554,432 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production’ in the United States, by State —Continued 
1980 1981 1982 


Mineral Value ; Value : Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
UTAH 
Clays --------- thousand short tons 365 $1,517 290 $2,296 2183 2$994 
Copper (recoverable content of ores, etc.) 
metric tons 157,115 356,251 211,276 396,471 189,090 309,778 
Gem stones NA 70 NA 80 NA 
Gold (recoverable content of ores, etc.) 
troy ounces__ 179, 538 109,978 227,706 104,663 174,940 65,762 
Gyps um thousand short tons 287 2,612 3 : 231 2,363 
Iron ore (usable). _ _ _ _ thousand long tons, 
weight. 1.307 18,540 691 W W W 
Lead (recoverable content of ores, etc.) 
metric tons. _ W W 1,662 1,338 W W 
Line thousand short tons 259 13,293 333 16,679 286 15,121 
Perlite o 8 8 (3) 2 (3) 4 a SEN 
Salt Lu ²˙¹m ²⁰ꝛ¹mm SSS eA do... 1,157 19,373 1,072 21,715 1,227 23,210 
Sand and gravel: 
Construction do... 8,906 17,234 *8,212 €54,550 7,579 14,920 
Industrial do- W W 22 286 W 
Silver (recoverable content of ores, etc.) 
ë thousand troy ounces. _ 2,203 45,476 2,883 30,321 4,342 34,522 
tone: 
Crushed_ _ _ _ _ _ thousand short tons 2,954 12,123 2,840 12,157 P2,500 P9,800 
Dimension -------------- o _ 3 272 280 P3 P280 
Zinc (recoverable content of ores, etc.) 
metric tons. _ W W 1,576 1,548 Fm 8 
Combined value of asphalt (native), beryllium 
concentrate, carbon dioxide (natural, 1980. 
81), cement, clays (fuller’s earth, 1982), 
magnesium compounds, molybdenum, 
phosphate rock, potassium salts, sodium 
sulfate, tungsten ore and concentrate (1980- 
81), vanadium, and values indicated by 
symbol 7 er e Apa e c XX 166,883 XX 174,729 XX 145,669 
Tola Soo Mee het oi exem XX 763,624 XX 1819,882 XX 622,499 
VERMONT 
Sand and gravel (construction) 
š thousand short tons 1,900 $4,171 “3,196 87,254 3,218 $6,854 
tone: 
Crushed. ~- - -----------—- do— 1.320 4,787 1.319 5,144 P1,200 P5,300 
Dimension - nn do_ __- 169 23,649 207 30,756 P202 P29,446 
QIC EEN EE ⁵ 8 0 318 à W W W 
Combined value of other nonmetals and val- 
ues indicated by symbol Vw XX 7,277 XX 10,919 XX 8,550 
Totale es i u uyu uD XX 42,637 XX 154,073 XX 50,150 
VIRGINIA 
Clays ________- thousand short tons_ _ 762 $3,172 502 $2,016 422 $2,237 
Gem stones NA 15 NA 20 NA 20 
Iron oxide pigmentss short tons. _ W W W W 1,269 372 
Lead (recoverable content of ores, etc.) 
metric tons 1,563 1,463 1,607 1,294 NM -— 
NERONE thousand short tons 824 33,872 804 35,984 641 29,118 
Sand and gravel (construction) _ _ do- 8,264 29,508 €7,109 €24,470 6,978 28,522 
tone: 
Crushed. .. 2. -- do... 44,615 167,839 37,071 152,630 P35,200 P142,300 
Dimension o- ^01 2,287 4 1,130 P4 P1,130 
Zinc (recoverable content of ores, etc.) 
metric tons 12,038 9,934 9,731 9,558 8 S 
Combined value of aplite, cement, um, 
kyanite, sand and gravel (industri ), talc, 
vermiculite, and values indicated by sym- 
bol WY AGO ⁰Üo¹¹wmA· XX 57,216 XX 152, 178 XX 59,484 
Total uu . u, n XX 305,306 XX T279,280 XX 263,183 


See footnotes at end of table. 
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Table 6.—Nonfuel mineral production! in the United States, by State —Continued 


1980 1981 1982 
Mineral : Value Value : Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
WASHINGTON 
Cement 
Masonry ..... thousand short tons_ _ w w 15 $1,284 W W 
Portland ______________~- do... 1,546 $89,208 1,560 100,845 1,154 $15,988 
Clays CMT MET MN do- 2301 21,571 2263 21,524 251 1,829 
Gem stones! NA 150 NA 200 NA 200 
Sand and gravel: | | 
Construction... thousand short tons 19,019 46/31  *16,870 *42,130 15,190 40,295 
Industrial .. do... W W 304 3,358 242 2,809 
silver PET thousand troy ounces. . W W 67 109 W W 
tone: 
Crushed_ _ _ _ _ _ thousand short tons 11,085 W 9,516 25,619 P8,600 P23,800 
Dimension do 6 248 15 2,378 214 P2 315 
Talea atl tuyuna m nee ger do. ... "— = = TS ie 8 20 
Combined value of barite (1982), clays (fire 
clay, 1980-81), copper (1981-82), diatomite, 
gold, gypsum, lead (1980 and 1982), lime, 
olivine, peat, stone (1980), tungsten ore an 
- concentrate (1981), and values indicated by 
Imo“, ee XX 69,454 XX 30,461 XX 24,112 
I/ ³ĩ¹]ͤ l. D Susu Suyu LE XX 207,862 XX r208,508 XX 172,028 
WEST VIRGINIA 
Clays? ------- thousand short tons... 291 $642 220 $502 210 $583 
Sand and gravel (construction) _ _ do- 2,728 11,454 *651 °2 601 751 3,392 
Stone (crushed) __________-_~- do— 9,766 36,305 7, 885 28,399 P5,900 522,700 
Combined value of cement, clays (fire clay), 
lime, salt, sand and gravel (industrial) _ _ _ XX 57,885 XX 56,046 XX 48,938 
Total. Llc emet XX 106,286 XX 787,548 XX 15,013 
WISCONSIN z 
Iron ore (usable)_ _ _ _ _ thousand long tons, 
oss weight 679 W W W 263 W 
Lime __ _ thousand short tons_ _ 357 $17,287 326 $17,548 812 $17,685 
PC7ööÜ;?O[uð ß do...- 11 535 10 535 9 W 
Sand and gravel: | 
Construction_ - - ---------- do... 21,067 38,025 — *18,210 €34,522 14,515 29,218 
Š Industrial -------------- do- 947 9,546 1.100 13,180 788 9,662 
tone: 
Gr, it do— 20,603 49,245 15,189 39,962 511,400 P36,100 
Dimensioonn do- 45 4,501 40 4,259 P37 P2 644 
Combined value of abrasive stone, cement, 
clays (1980), peat (1982), and values indi- 
cated by symbol v d XX 33,151 XX 41,749 XX 16,985 
/// Ies XX 152,290 XX 151,755 XX 112,294 
WYOMING 
Clays sas thousand short tons. _ 3,081 $71,512 3,855 $100,926 2,561 $73,696 
Gem stones NA 190 NA 250 NA 250 
Gypsum _ _ _ thousand short tons_ _ 312 2,731 299 2,625 283 2,805 
Sand and gravel: 
Construction n — do... 5,454 12,523 *3,680 *10,120 3,382 10,279 
Industrial! „ do— W W e Lx ND Hon 
Stone (crushed) |... .....- do... 4,374 14,835 3,224 9,858 P2,300 P7 300 
Combined value of beryllium concentrate 
(1982), cement, iron ore, lead (1981), lime, 
silver (1981), sodium carbonate, zinc (1981), 
and value indicated by symbol W _ _ _ _ __ XX 658,755 XX 644,279 XX 573,865 
Total p a ee Z XX 760,546 XX r768,058 XX 668,195 


“Estimated. Preliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary 
data. XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2Excludes certain clays; value included in “Combined value" figure. 

3Less than 1/2 unit. 

*Excludes salt in brines; value included in “Combined value" figure. 

*5Excludes talc; value included in “Combined value" figure. 
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Table 7.—Mineral production’ in the islands administered by the United States 
(Thousand short tons and thousand dollars) 


1980 1981 1982 


Area and mineral — — ———— —sD—T 
Quantity Value Quantity Value Quantity Value 


American Samoa: Stone 11 199 6 127 NA NA 
Guam: Stone_________________________ 529 2,163 332 W NA NA 
Virgin Islands: Stone W W NA NA 


NA Not available. W Withheld to avoid disclosing company proprietary data. 
! Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Table 8.—Mineral production! in the Commonwealth of Puerto Rico 
(Thousand short tons and thousand dollars) 


1980 1981 1982 
Mineral —— — y ——Pr <““s" 
Quantity Value Quantity Value Quantity Value 

Cement- ß UC el 1,482 102,872 1,226 105,420 986 81,822 
CO Sn 8 291 677 200 474 162 298 
11 Se ee ee aL 27 4,131 34 3,884 37 1,906 
Sand and gravel ___________________ NA NA NA NA NA NA 
S.. ee oe es 24,046 104,179 20,578 98,263 NA NA 
Total oenen XX 211,859 XX 208,041 XX 84,026 


NA Not available. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Total does not include value of items not available. 


Table 9.—U.S. exports of principal minerals and products, excluding mineral fuels 


1981 1982 
Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
METALS 
Aluminum: 
Ingots, slabs, rule short tons 344,161 $526,646 401,174 $476,186 
SOAD MOM "S do- _ _ _ r241,161 236,204 214,299 157,666 
Plates, sheets, bars, eta do... 263,612 625,181 193,837 440,373 
Castings and forgings ------------------- do_ _ _ _ 8,930 40,482 7,180 41,156 
Aluminum sulfat metric tons_ _ 25,296 3,439 6,121 1,280 
Other aluminum compounds do ... 48,049 37,174 36,329 26,663 
Antimony, metals and alloys, erudlle _ _ _ _ _ short tons. _ 324 908 830 1,711 
Bauxite including bauxite concentrate 
thousand metric tons. _ 41 8,090 49 8,545 
Beryllium Lu ! pounds 78,189 3,094 134,013 3,696 
Bismuth, metals and alloys - - - - -------------- do_ _ _ _ 78,703 708 52,758 371 
Cadmium ee metric tons... 239 332 11 126 
Chromium: 
Ore and concentrate: 
Exports thousand short tons - 71 5,893 8 1.574 
J)/)ꝙꝙꝙ́!ſ : ee eee 0 cc 67 9,575 57 9,172 
Ferrochromium . ~~~ _~_______~-~_____~- do- 14 10, 361 5 5,081 
CoD (contentt T' thousand pounds. . 834 16,462 596 7,690 
pper: 
Ore, concentrate, composition metal, unrefined (copper 
content) «om lol ee ee metric tons 166,293 231,181 200,157 225,261 
FD o.c ns ci uu ecu m ae o _ _ _ 50,078 70,106 54,419 63,484 
Refined copper and semimanufactures do. ___ 127,613 517,950 115,147 438,219 
Other copper manufactures do... 18,451 37,464 17,591 32,787 
Ferroalloys not elsewhere listed: 
Ferrophosphorus ------------------- short tons 7,463 2,031 4,031 1,402 
5 J Oi, T ͤ UL do____ 6,358 8,439 4,980 8,481 
Ore and base bullion ______________~_- troy ounces. . 1,199,421 570,549 1,333,210 498,139 
Bullion, refined ________________---__-_- do— 5,237,585 2,501,337 1,637,184 590,947 
Iron o see thousand long tons. _ 5,546 244,685 3,178 150,522 
Iron and steel 
POD m Sc ee ⁵ 8 short tons_ _ 16,274 1,960 54,333 3,784 
Iron and steel products (major): 
Steel mill product do... 2,903,863 2, 275, 267 1,842,313 1,601,431 
Other steel producis- - - - - v do... 443,196 1,138,745 842,406 913,111 
Iron and steel scrap: 
Ferrous scrap including rerolling materials, ships, boats, 
other vessels for scrapping. _ thousand short tons 6,524 653,118 6,925 622,711 


See footnotes at end of table. 
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Table 9.—U.S. exports of principal minerals and products, excluding mineral fuels 


—Continued 
Mineral 
METALS —Continued 
Lead: 
Ore and concentrate - - - ------------- metric tons_ . 
„bars, anodes, sheets, etc do... 
Scrap KM AD Op As 8 O: =. > 
Magnesium, metal and alloys, scrap, semimanufactured 
forms, n.e.c -——-----------------—-—- short tons_ _ 
Manganese: 
Ore and concentrate do- 
Ferromanganee _ _ _ do— 
Succ manganese 2 u ĩͤ earn he 455 ME 
J. 8 oco us 
Molybdenum: 
and concentrate (molybdenum content) 
thousand pounds. _ 
Metals and alloys, crude and scrap- - - --------- do... 
|). MN NNNM CARN eh eee 8 do- 
Semi manufactured forms, n.e.c- - -—----------- do- 
, ß ß ea L a do— 
Ferromolybdenu __ _ _ do— 
Compounds do ... 
Nickel: 
Alloys and scrap including unwrought metal, ingots, bars, 
sheets, anodes, et kk short tons 
J½))!!...!... 8 do- 
7 ⁰ ee do— 
Semifabricated forms, n. ee „ do— 
Piannum onp metals: 
des JJ y Md. S z troy ounces. _ 
Palladium, odium, iridium, osmiridium, ruthenium, 
osmium (metal and alloys including scrap) ) do 
Platinum (metal and alloy __ :: do— 
Rare earths: Ferrocerium and alloys --------- short tons. . 
Selenium -` - _ -—-------------——- thousand poun 
Silicon: | 
Ferrosilitonmꝰnmnmwwd short tons 
Silicon carbide, crude and in grains (includes reexports) 
Silver: 


Ore, concentrate, waste, sweepings 
thousand troy ounces. . 


Bullion, refined ~- - -----------------——— do- 
Tantalum: 
Ore, metal, other form thousand pounds. _ 
POWUBP. 1 AAA c reet A a o- 
n: 
Ingots, pigs, bars, etc.: 
pleased ) 888 metric tons_ _ 
Reexports - - - do. ... 
Tinplate dt terneplate |... 2. ____~- do— 
Titanium: 
Ore and concentrate |... _ _ _ _ s2- short tons. .. 


Unwrought and scrap metal 


Intermediate mill shapes and mill products, n.e.c_ _ _ do_ _ _ _ 
Pigments and DXIdOM o 8 do— 
Tu n (tungsten content): 
and concentrate thousand pounds. _ 
Carbide powdeerrrr do... 
Alloy powder. 2.2 - - ------------------—- do... 
Vanadium: 
. Ore and concentrate (vanadium content! do—— 
Pentoxide, etiekeekee ccc do— 
215 e JJ ⁰yd A akiyss do- 
“Slabe, PE or blocks metric tons. _ 
Sheets, plates, strips, other forms, n. e. do... 
Waste, scrap, dust (zinc content) )) do- 
Semifabricated forms, neee COEUR ENS do... 
and concentrate __ _ _ do— 
Zirconium: 
Ore and concentrate thousand pounds. .. 
e ß MC EHE RN S do— 
Metals, alloys, other forme do— 
NONMETALS 
Abrasives (includes reexports): 
Ind ond, natural or synthetic: 
Powder or dust thousand carats_ _ 
Other s o AAA do- 
Diamond grinding wheels _ —- - _ __ do_ _ _ _ 
Other ean esa arial metallic abrasives and products _ 


See footnotes at end of table. 


1981 
. Value 
Quantity (thousands) 

33,043 $18,958 
23,320 25,996 
59,419 22,388 
34,855 90,853 
65,064 5,132 
14,925 12,477 
3,941 2,172 
2,523 3,980 
51,350 406,816 
2,641 9,763 
543 9,030 
165 4,768 
270 2,820 
455 2,983 
7,328 40,686 
37,671 259,712 
3,8 25,601 
660 8,262 
14,615 40,093 
212,426 61,409 
259,745 61,136 
391,194 179,344 
11 117 
133 668 
15,768 12,136 
711,510 11,148 
12,772 151,090 
15,131 181,380 
303 20,520 
97 19,999 
2,361 31,053 
3,719 55,505 
345, 718 220,993 
7,297 2,099 
3,595 9,506 
6,049 159,454 
62,432 66, 402 
175 1,150 
1,213 18, 158 
2,1 32,207 
111 575 
692 2,012 
869 4,397 
323 812 
1,500 3,226 
35,049 25,452 
1,538 3,230 
54,232 29,280 
23,260 3,838 
1,565 2,254 
1,361 35,015 
28,471 65,777 
297 30,978 
694 7,706 
NA 113,016 


1982 
: Value 
Quantity (thousands) 
29,104 $10,135 
55,629 48,818 
51,752 17,254 
39,613 104,845 
28,560 2,510 
10,311 7,517 
2,952 1,532 
2,948 3,861 
49,783 232,214 
697 2,317 
632 9,072 
190 4,762 
426 856 
255 1,035 
12,441 41,806 
49,729 257,182 
2,874 19,654 
481 6,011 
3,945 32,248 
423,576 84,095 
262,764 41,057 
175,805 57,682 
27 264 
259 749 
14,932 11,996 
6,979 8,374 
12,594 102,768 
12,876 105,977 
618 20,113 
115 16,231 
5,169 84,454 
3,311 47,896 
217,841 118, 870 
21,682 1.280 
4, 496 8,192 
3, 600 100, 608 
74,122 82,068 
672 3,387 
1,214 14,059 
1,327 17,239 
114 626 
3,163 6,808 
653 3,436 
341 547 
995 2,351 
19,059 13,818 
1,891 3,549 
77,289 

22,023 3,268 
2,033 ,420 
1,756 43,952 
30,625 66,934 
,930 22,525 
473 5,114 
NA 101,631 
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Table 9.—U.S. exports of principal minerals and products, excluding mineral fuels 


—Continued 
1981 1982 
Mineral Value š Value 
Quantity (thousands) Quantity (thousands) 
NONMETALS —Continued 
Asbestos: 
Exports: 
Unmanufacturmmd metric tons. _ 64,126 $21,349 58,525 $19,543 
Products 7 HTC RIORUM do- NA 144,531 NA 126,704 
Reex nme 
nmanufactured r ĩð ELM uta y te E do... 293 159 246 170 
JJͥͥͤ KVV do- NA 599 NA 1.163 
Pante Natural! barium sulfate- - ----------- short tons 62,187 9,947 48,533 6,510 
ron: 
, ß et de 46,184 24,602 35,030 19,082 
Sodium borates, refined Ui do- 227,543 “58,000 193,096 *50,000 
Calcium: 
Other calcium compounds including precipitated calcium 
rr Eae re do- 25,659 11.713 31.282 15,613 
Cherie 88 do- 32,794 13,004 55,057 11,065 
Dicalcium phosphate do- 55,862 33,434 61,308 36,454 
ao Hydraulic and clinker - rr do- 302, 777 31.564 202, 366 27,456 
Cla 
Kaolin or china clay thousand short tons_ _ 1,412 155,999 1,296 146,989 
Bente. ts E do- 862 64,537 668 54,713 
Other 5 a eee S u a do: 877 12,918 655 65,998 
Helft 86 do_ _ _ _ 162 32,933 141 29,863 
Feldspar, leucite, nepheline syenite _ _ _ _ _ thousand pounds. _ 28,050 1,110 21,600 989 
Fluor spaet short tons - 11 261 1,194 10,573 1,084 
Gem stones (includes reexports): 
Diamond - -----------------—- thousand carats. _ 3,215 854,100 2,683 638,655 
Pearli cnoe onena e NA 5,856 NA 4,247 
UNE a c uu teat ³ꝛ·w ⁰ aA re NA 101,649 NA 106,105 
Gein n en ee S 2 s short tons 11,344 4,433 10,335 4,099 
um: | 
e crushed or calcined dd thousand short tons_ _ 157 14,590 123 13,319 
Manufactures, wallboard and plaster articles NA 20,844 NA 16,231 
Helium ~- _ million cubic feet. 389 17 084 378 19, 735 
Lithium compounds: 
Lithium carbon ate!!! thousand pounds. . NA NA 10,910 13,506 
Lithium hydroxide - - -- -- --------------- do____ 6,040 9,542 5,250 8,931 
Other lithium compounds do... 22,946 29,415 8,738 12,791 
ME APR ear CCEPIT ĩͤ EES eR er short tons 28,429 3,996 22,541 3,199 
esium compounds: 
esite, dead-burned _________________~ do- 20,926 4,727 12,869 2,721 
Magnesite, crude, caustic-calcined, lump or ground- _ do. _ _ _ 36,683 14,559 23,125 10,925 
ica: 
Sheet, waste, scrap, ground do- 10,920 3,437 11,147 3,182 
Manufacture 7, ; 
Mineral-earth pigments, iron oxide, natural and 
e a ce et short tons 4,967 11,704 9,065 17,795 
Nit n compounds (major) _ — — _ _ — _ thousand short tons 8,371 1,397,786 7,806 1,178,740 
Phosphate rock thousand metric tons 10,554 419,999 9,735 383,554 
Phoephatic fertilizers: 
Superphosphatee ssd. do 11,520 245,341 1,148 158,140 
Ammonium phosphates ________________-_~_ do____ 3,942 789,770 3,707 678,685 
Elemental phosphorus _____ metric tons 127,946 142,749 15,084 25,125 
Pigments and compounds: Zinc oxide (metal content) 
thousand metric tons 1 1,112 PEA Eas 
Potash: 
Potassium chloride metric tons. _ 700,420 "80,680 691,040 56,710 
_ Potassium sulfate ___ _ do____ 79,600 16,095 140,000 27,648 
Pumice and pumicite-__ - - - - - --- -- --- --- short tons_ _ °1,000 NA °1,000 NA 
Quartz, crystal: 
Cultured ~- es thousand pounds. _ 125 4,600 115 3,500 
r LL K ae tet do.... €127 €490 69 380 
t: 
Crude and refined thousand short tons. 71,046 17,429 1,001 16,647 
Shipments to noncontiguous territories_ - — - - - _ _ _ do- 71 9,145 65 8,451 
Sand and gravel: 
Construction: 
Sand. utut ] ⁰⁰⁰ 88 do- 613 6,298 631 5.397 
Gravel. ³ĩð; (km ys oe Eie do- 652 2,454 497 2, 680 
Industrial: Sand. _  _ _ _ _ _ do ... 1,132 27,984 818 26,320 
Sodium compounds: 
Sodium sulfate _______________________ do— 124 12.980 111 12,162 
Š Sodium carbonatee Locos do- 1,051 121,107 1,109 140,616 
tone: 
COMBI u apa A sas: do____ 3,598 25,949 2,065 19,026 
Dimensión gs ee a eee do— "NA 720,698 NA 18,678 
Sulfur, crude. - -----------—-—-- thousand metric tons 1,392 187,407 961 122,143 
Talc, crude and ground thousand short tons 311 15,095 232 12,957 
Totül, yooh ee ee IIT XX 17,618,070 XX 12,769,065 


"Estimated. "Revised. NA Not available. XX Not applicable. 
1Before 1982, lithium carbonate exports were included with “Other lithium compounds.” 
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding 
mineral fuels 


Mineral 
METALS 
Aluminum: 
Metal io: ot ee a: short tons. _ 
eh ⁵ 8 de 
Plates, sheets, bars, eite do— 


Aluminum oxide (alumina) 


thousand metric tons 


Antimony: 

Ore and concentrate (antimony content) 

short tons. . 

MAH including needle orliquated |... _ __ do... 

EC Sum S L SS ce Uo st do... 

Oxide cM do- 
Arsenic: 

White (As203 content) —_ _ _ do... 

Malle cue do... 
Bauxite, cerulle thousand metric tons_ _ 
Beryllium ore short tons. . 
Bismuth, metal and alloys, gross weight pounds 
Cadmium: Metall. metric tons 
Calcium: 

Metal. corned ee Se pounds 

eo — n short tons 
Cesium compounds ___ pounds. _ 
Chromium: 


Ore and concentrate (CrzOs content) 
thousand short tons 


Ferrochromium (gross weight) - -------- do... 
Ferrochromium-silicon --—---------—— do— 
M ͥ⁰o⁵ͥ ³¹¹d¹%iſ ⁰5m K le hosz do. ... 
Cobalt: 
TT A thousand pounds _ 
Oxide (gross weight) do... 
Salts and compounds (gross weight do... 
Columbium ore do... 
Copper (copper content): 
concentrate metric tons 
ll. ³ðVſi tee do— 
f] ]0Ü˙AÜ¹ſ 6 ³ a ee do... 
pe ned in ingots, ete ! do- 


p epo T0000 do... 
Ferca not elsewhere listed, includes 5 
rt tons 
Galliüm ß eG kilograms_ _ 
5 32 y ENET EAE gU ou 
Ore and base bullion _________-_~ troy ounces _ 
UL oes ee oe ———— M» do. ... 
Fiir unds _ 
Indium thousand troy ounces- 
Iron orë --—-----------—- thousand long tons 
Iron and steel: 
PIEJFOD 2 ee i E short tons_ _ 
Iron and steel products (major): 
Steel mill produ et do- 
Other products | _ _ c do... 
CIA including tinplate ___ thousand short tons. _ 
Ore, flue dust, matte (lead content) metric tons 
Base bullion (lead conten s. _ do____ 
Pigs and bars (lead content! do— 
laimed scrap, etc. (lead content _ _ _ _ _ do— 
Sheet, pipe, shot __ _ _ do_ _ _ _ 
Magnesium: 
etal and scrap ~- b short tons_ _ 
Alloys (magnesium content) ___ _ _ _ _ _ _ _ _ do____ 
Sheets, tubing, ribbons, wire, other forms (magnesium 
content) CE cg y aS MO ena Rota u 5 
anganese: 
Ore (35% or more contained manganese) — _ _do_ _ _ _ 
Ferromanganese________§_~_~________ TN 
Ferrosilicon-manganese (manganese content) 4 
Occ 
Metal u PP:C:◻UZ᷑2t:t:t:t: h 2 nce tL do- 
Mercury: 
Compounds ____________________ 
Meta T6-pound f flaska. 


See footnotes at end of table. 


1981 


Quantity 


142,512 
3.978 
5,168 

106 
2.631 
12.170 
18,958 
323 
12,802 
2,138 
2,436,249 
90 


487,675 
6 


461 
28,328 


468,125 
19,898,371 
96 


150 


639,141 
671,178 


"84,900 
8,943 


37,258 
12,408 


Value 
(thousands) 


$990,869 
308,677 
837,932 


6,569 


13,369 
751 


4,088 
1,049 


49,948 
213,611 
15,224 
24,626 


40, ,105 
38,730 

2,472 
12,328 


214,927 
1,942,560 
126 


3,152 
947,977 


71,013 
10,247,660 
618 
62,126 
20,196 
340 
87,026 
2,220 

126 


10,182 
2,652 


4,804 


42,643 
226,618 


49,754 
8,419 


273 
5,005 


1982 
Quantity (thousands 
679,375 $858,017 
74,338 54,240 
214,343 416,033 
3,183 770,444 
2,769 4,289 
88 188 
1,900 3,893 
10,433 18,045 
16,092 15,241 
150 1,044 
10,122 NA 
2,652 3,215 
2,026,245 3,206 
2, 4,684 
333,054 967 
60,623 3,010 
16,647 799 
209 29,670 
141 71,495 
7 3,322 
2 10,078 
11,610 137,652 
362 560 
1.340 2, 650 
910 2,765 
118,055 141,478 
042 3,609 
97,374 142,249 
258,439 394,654 
28,076 35,281 
7,115 21,896 
5,199 1,958 
12,459 9,287 
682,661 242,885 
4,237,669 1,650,719 
686 2,186 
14,501 470,847 
321,702 48,940 
16,536,292 8,947,132 
744,1 1,342,878 
468 7,512 
18,945 8,784 
19 28 
94,855 58,633 
4,834 1,755 
461 694 
3,652 5,732 
955 3,889 
177 5,982 
237,759 16,160 
492,708 154,490 
41,121 21,471 
5,226 5,213 
37,974 269 
8,916 3,003 
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding 


mineral fuels —Continued 


1981 
Mineral $ Value 
Quantity (thousands) 
METALS —Continued 
3 
and concentrate (molybdenum content) 
thousand pounds. . 1,988 $9,911 
uu and scrap (gross weight) --------- do- NA 2,674 
Unwrought (molybdenum content) |... do- 153 2,893 
Wrought (gross weight) -—---------- do- 93 2.557 
Ferromolybdenum (gross weight) _ _ _ _ - - do 1.175 6,353 
Material in chief value molsbdenurm (molybdenum 
content) o oL usu c G 88 1.651 9,574 
Compounds (gross weightzkk — do____ 5,164 18,052 
Nickel: 
e Mon sS ou S dta P short tons. _ 513 42 
Pigs, ingots, shot, cathodes _ do- 123,141 747,920 
Plates, bars, eta do- 3,864 36,897 
SIUITV eee eee do. ... 794,786 223,060 
SCPE Dia u eh ee ee 2 SS do____ 5,226 17,496 
Powder and flakes___§______________ do____ 14,124 93,325 
Ferronickkee Se ek do- 69,853 119,321 
Oxide... 5 mcn uL equ do... 4,330 21,719 
Platinum-group metals: 
Unwrought: 
Grains and nuggets (platinum) _ _ _ _ troy ounces. _ 1,891 862 
Sponge (platinum do ... 888,995 424,180 
Sweepings, waste, scrap ___________~- do- 235,379 58,462 
Fah... 88 do ... 11,110 6,203 
Palladium nn do_ _ _ _ 1,114,313 142,180 
Rhodium do_ _ _ _ 73,738 45,847 
Ruthenium____________________ do____ 180,438 6,833 
Other platinum m-group metals do— 44,337 16, 455 
Semimanufactur 
Platium ocu Lu 86 do ... 179,321 83,972 
Palladium ____________________ do- 116,548 13,717 
Rhodium 2 y ee yee do- 1 733 657 
Other platinum- group metals do- 1 814 288 
Rare-earth metals: 
Ferrocerium and other cerium alloys . short tons 92 1,249 
Monaz ite do. _ _ _ 8,233 3,158 
Metals including scandium and yttrium _ _ _ pounds_ _ 3,750 168 
Rhenium: 
Metal including scrap- - -- ----------- do 580 574 
Ammonium perrhenatte _ _ _ _ do. _ _ _ 9,089 3,297 
Selenium and selenium compounds (selenium content) 
do____ 686,887 7,766 
Silicon: 
Metal (over 96% silicon content! short tons_ _ 29,636 58,034 
Ferrosilicon. _ _ __ _ _ do... 155,648 80,317 
Silver: 
Ore and base bullion thousand troy ounces. _ 9,769 100,422 
Bullen do ... 75,921 837,174 
Sweepings, waste, dore do- 8,425 90,853 
Tantalum ore thousand pounds * 1,952 51,126 
Tellurium (tellurium content: T: pounds 83,671 1,811 
ee 2 ꝗ.9N⁰.w0ͤʃmðñ ae eae do- 882 87 
in: 
Concentrate (tin content metric tons. _ 232 2,975 
Dross, skimmings, scrap, residue, tin alloys, n.s.p.f. 
do... 2,583 3,387 
Tinfoil, powder, flitters, et NA 8,666 
Tin scrap and other tin-bearing material excluding 
tinplate scrap _______________________ NA TNA 
Tin compounds metric tons 170 2,098 
Titanium: 
llmenie! ___________________ short tons 505,042 36,215 
6ʒ̊õ ã! ß asa Sua Sans do. _ __ 202,373 59,024 
ỹ§ĩ?“W' tu im cunc neue e do... 11,637 139,801 
Ferrotitanium and ferrosilicon titanium do- 615 1,582 
Pigments ull suede es le cs do— 124, 906 127, 396 
Tungsten ore and concentrate (tungsten content) 
thousand pounds. . 11,752 91,195 
Vanadium (vanadium content): 
Ferrovanadium ..... 2-2 -2-2- do... 1,968 13,288 
Vanadium pentox idee do... 669 3,344 
Vanadium-bearing materials do... 4,870 11,751 


See footnotes at end of table. 


1982 ° 

: Value 
Quantity (thousands) 
3,115 $13,429 

NA : 
67 1,370 
79 1.959 
1,665 6,308 
2,749 12,143 
4,772 13,030 
82,297 446,850 
5,120 50,348 
58,568 105,633 
4,300 13,349 
12,132 12,845 
21,352 28,215 
3,144 13,461 
3,298 1,120 
689,647 305,356 
339,095 ,236 
19,402 9.242 
1,039,210 98,285 
68,968 36,284 
133,798 5,395 
,429 1,501 
114,028 42,515 
60,760 5,159 
,005 459 
1,066 384 
95 1,092 
7,940 3,070 
7,094 139 
176 88 
5,193 803 
765,731 7,711 
26,338 52,195 
76,732 343 
12,530 91.638 
96,917 786,154 
8,010 49,287 
1.297 16,286 
36, 600 906 
; 103 
1,961 21,544 
3,068 4,364 
NA 12,288 
NA NA 
321 2,667 
596,211 41,630 
163,325 39,610 
8,713 40,680 
152 263 
138,922 146,569 
7,778 46,748 
1,339 8,065 
238 1,063 
2,225 5,194 
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding 


mineral fuels —Continued 


Mineral 
METALS —Continued 
Zinc: 
Ore (zinc content) ___________-~- metric tons 
Blocks, pigs, slallls do— 
Sheets see ee do— 
Fume (zinc content:! do— 
Waste and crap??? do—— 
Droes and skimmingns sss do... 
Dust, powder, flakes_ - - - -- ---------- do- 
Manufactu res 
Zirconium: 
Ore including zirconium sand _ _ _ _ _ _ — short tons 
Metal, scrap, compounds do— 
NONMETALS 
Abrasives: 
Diamond (industrial / thousand carats_ _ 
))) “-ö 
Asbestos 2L 22222 metric tons. _ 
Barite: 
Crude and ground thousand short tons_ _ 
Witherite __ _ short tons_ _ 
Chemicals „ do... 
ron: 
Boric acid |... -- -------------—-—- rig re 
Calcium borate, ruled? 
Cement: Hydraulic and clinker _ thousand short oe = 
9:71, ea la MI te see eae short tons. _ 
n 11 J ( do— 
eldspar: 
ß ß et o max do_ ___ 
Ground and crushed_ - - - ------------ do. .. 
Flúorgpap cun ee ie do- 
Gem stones 
Diamond thousand carats_ _ 
Emeralddsss do... _ 
%)%%%;ͤ ³·¹¹ ⁰⁰⁰⁰mm; a ne oe 8 
Graphite- 26 22 eS ee short tons. . 
Gypsum: 
Crude, ground, calcined . _ _ thousand short tons 
Manufactures _-—------------------——— 
Iodine, crude ______________ thousand pounds. _ 
Lime: 
Hydrated __ short tons 
PC;Ä§ĩ²VO0 een ee S Orc c 
Lithium: 
Si eal SP E Fas E 8 do_ ___ 
Compounds. - - - --- --------------- do_ _ _ _ 
Magnesium compounds: 
rude magnesite___ _ _ do- 


Lump, ground, caustic-calcined magnesia _ do- _ _ _ 
Refractory magnesia, dead-burned, fused 


magnesite, dead-burned dolomite ______ do- 
Compounds do. ... 
Mica: 
Uncut sheet and punch _ _ _ _ _ _ thousand pounds. _ 
)))!!! 8 do— 
Manufacture s do 
Mineral-earth pigments, iron oxide pigments: 
Ocher, crude and refined - _ _ _ _ _ _ _ _ short tons. _ 
Siennas, crude and refined do. ___ 
Umber, crude and refined do ... 
Vandyke brown .. 2... do. ... 
Other natural and refined ___________~_ do- 
Synthetic __ ------------------——- do... 
Nepheline syenite: 
M/ ol nuu dere do- 
Ground, crushed, ete do- 
Nitrogen compounds (major) including urea 
thousand short tons. _ 
Peat: 
Fertilizer- grade short tons. _ 
Poultry- and stable- grade do_ _ __ 
Phosphates, crude _ _ _ __ thousand metric tons. _ 
Phosphatic materials: 
Fertilizer and fertilizer materials do... _ 
Elemental phosphorus _____________ _ do- 
Other cig 2 at do- 


See footnotes at end of table. 


1981 
Quantity 


245,710 
612,007 
33 


20,404 
NA 
337,618 
1,946 
99 
22,309 


1,124 
98,100 


33,314 


108 
98 
826,783 


74,409 
2,298 
A 


N 
68,708 
1,995 
NA 
6,099 


65,717 
438,623 


(3) 
280 


12 
12,065 


16,810 
35,382 


2,180 
903,320 


4,844 


291,732 
90,198 
"16 


16 
(*) 
92 


Value 
(thousands) 


$110,253 
549,326 


110,510 
188,667 
103,893 


108,599 
87 
11,938 


763 
15,202 
1838 


4,679 
44 

18 
104.938 


2,201,262 
131,560 
433,428 

23,998 


39,605 
12,115 
36,231 


3,471 
18,092 


(3) 
1,845 


72,236 
2,177 


23,114 
6,241 


610,574 


37,955 
6,845 
"673 


3,112 
1,247 
115,471 


1982 


Quantity 


19,127 


2,344 
3 


543,723 
4,636 
2.167 

NA 
56,491 
6,720 
NA 
4,128 


60,108 
288,266 


15 
133 


3 
13,959 


Value 
(thousands) 


$27,132 
370,773 
694 

6 

1,232 
3,134 
6,925 
940 


6,144 
15,431 


85,837 
p 


120,518 
126 
13,163 


67,665 
1,917,612 
0,809 


346,031 
20,712 


36,285 
17,361 
27,709 


3,305 
13,503 
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Table 10.—U.S. imports for consumption of principal minerals and products, excluding 
mineral fuels —Continued 


1981 1982 
Mineral ; Value š Value 
Quantity (thousands) Quantity (thousands) 
NONMETALS —Continued 
Pigments and salts: 
Lead pigments and compounds metric tons_ _ 15,186 $15,233 12,904 $10,613 
Zinc pigments and compound do... 38,615 33,501 35,121 30,932 
%%% — ei ee Leu M m do— 7, 903, 300 750, 400 6, 337, 900 575,400 
Pumice: 
Crude or unmanufactured ________ _ short tons 2,954 70 2,887 102 
Wholly or partly manufactured do. _ - 89,329 601 118,228 699 
Manufactured, n.s.p.f -—------------------ NA 126 NA 104 
Quartz crystal (Brazilian pebble) __ thousand pounds 389 233 417 245 
JJ E N EAE thousand short tons 74,319 144,523 5,451 56,184 
Sand and gravel: 
Industrial sand__________________ _ do- r4 621 89 2,523 
Other sand and gra vel do... 333 1,987 185 1,479 
Sodium compounds: 
Sodium bicarbon ate do. ___ 3 680 7 1,360 
Sodium carbonat do- 12 1.625 18 2, 410 
Sodium sulfateee -- do- 275 19, 135 394 28,158 
Stone: 
Crushed 2 —— ses... ; do... 73,036 rg 896 1,664 10,570 
Dimension __ _ _ NA r132,904 NA 169,908 
Calcium carbonate fines _ thousand short tons 270 4,577 192 5,811 
Strontium: 
Mine]!ſ!„„ u b 5 l um lo short tons_ _ 49,699 3,206 33,075 2,057 
Compounds do... 14,644 13,730 1,943 1,850 
Sulfur and compounds, sulfur ore and other 
forms, n. es thousand metric tons. _ 2,522 209,766 1,905 164,885 
Talc, unmanufactured ... _ _ _ thousand short tons... 27 4,562 27 5,215 
z Sais unu ee ee a: XX 128,810,755 XX 24,399,414 


"Revised. NA Not available. XX Not applicable. 

1Includes titanium slag averaging about 70% TiOs. For detail, see Titanium chapter. 

0 wing to a change of reporting, 1982 calcium borate, crude, imports are not comparable with those of previous years. 
Revised to zero. 

Less than 1/2 unit. 
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Table 11.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities 


(Thousand short tons unless otherwise specified) 


Mineral 


METALS, MINE BASIS 
Antimony (content of ore and concentrate) 


short tons 
Arsenic trioxide? __________ do- 
Bauxite thousand metric tons 

VVT short tons. 

Bismut thousand pounds . 
Chro 
Cobalt (content of ore and concentrate) 

short tons 
Columbium-tantalum concentrate (gross 


weight) / thousand pounds 
Copper (content of ore and concentrate) 


thousand metric tons 


Gold (content of ore and concentrate) 

thousand troy ounces. _ 
Iron ore (gross weight) 

thousand long tons. _ 

Lead (content of ore and concentrate) 
thousand metric tons. _ 
Manganese ore (35% or more Mn, gross 
Weight): nonum a emet mee 


Mercury. thousand 76-pound flasks _ . 


Molybdenum (content of ore and 

concentrate) __ thousand pounds 
Nickel (content of ore and concentrate) _ _ 
Platinum-group metals? 


thousand troy ounces. _ 
Silver (content of ore and concentrate) 


do... 
Tin (content of ore and concentrate) 
metric tons 
Titanium concentrates (gross weight): 
Ilmenite__________________- 
Rutles u u Z te a SS 
Tungsten ore and concentrate (contained 
tungsten) 
thousand pounds. . 
Vanadium (content of ore and concentrate) 
short tons. . 
Zinc (content of ore and concentrate) 
thousand metric tons_ _ 


METALS, SMELTER BASIS 


Aluminum (primary only) 
admiu mn metric tons. _ 
e short tons 
Copper smelter (primary and secondary) 
thousand metric tons 
Iron; BIR; ue nes ³ð2( scias 
Lead, smelter (primary and secondary 
thousand metric tons_ _ 
Magnesium (primary only) --------- 
N ickel" Pa eee ah ea ead 8 


Tellurium® . ... thousand pounds. . 
J» EDEN metric tons 
Zinc (primary and secondary) 

thousand metric tons_ _ 


NONMETALS 


See footnotes at end of table. 


World 
produc- 
tion! 


11,736 
33,372 
18,413 
8,175 
41,221 
843,204 
3,343 
25,952 
214 
241,097 
185 
6,923 
362,308 
252,575 
E: 


108,481 
38,683 
5,657 


16,614 
17,242 
28,237 


8,297 
557,333 
5,029 
326 
769 
2,871 
777,359 
230 
247,260 


6,112 


1981 


US. 
produc- 
tion 


NA 
1,538 
1,379 

73,174 

446 


1.378 


555 
9120, 828 
W 
102,000 


397 


16 
112,849 
1,481 
11377,097 
1272 932 
114,947 


111,656 
117,660 


27, 650 
75,715 
7,964 
42,713 
183,032 
3,451 


24,154 
204 


200,339 
670 


6,454 
372,528 
241,114 

3,371 

381 
98,926 
36,498 

6,047 


14,626 
16,140 
21,706 


8,153 
500,026 


837, 790 


45,166 


NA 
1.140 
1.447 

35,433 

512 


1.021 
43,342 


1,088 
99 


45 

536 
974,577 
W 

103 500 


302 


6⁴ 
111,845 


1,234 
11401,100 
1264,341 


113,245 
111,683 
116.362 
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Table 11.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities —Continued 


(Thousand short tons unless otherwise specified) 


1981 1982P 
U.S. U.S. 
Mineral World US. pere ns World US. p 
produc- produc- produc- proauc- 
tion! tion Roi tion! tion Seid 
tion tion 
NONMETALS —Continued 
Diatomite_ - - - --- -----------—-- 1,627 11687 42 1,531 11613 40 
Feldsparh)h) 3,463 665 19 3,416 615 18 
Fluorp art t 5,568 115 2 5,003 77 2 
Graphite luc 88 633 NN E 607 W NA 
MI i, OREMUS ee eo N 84,076 11,497 14 80,616 10,538 13 
Iodine, crude _ _ _ _ . thousand pounds. _ 26,516 NA 25,955 W NA 
Lime (sold or used) |... .. ...... 129,426 1218 890 15 123,404 1214112 11 
Magnesite- - ----------------—- 12,35 NA 12,268 NA 
Mica (including scrap and ground) 
thousand pounds 131,895 500,000 68 624,602 404,000 65 
Nitrogen, N content of ammonia _ _ _ _ _ _ 81,573 15,619 19 80,078 12,742 16 
Pent. 21-21-9523 i c 381,226 686 ($) 408,190 721 ($) 
PII... 88 1.572 11591 38 1.481 11506 34 
Phosphate rock 
thousand metric tons 137,524 53,624 39 122,633 37,414 31 
Potash (K20 equivalent) _ _ _ _ _ do— 27, 046 2,156 8 26,230 1,784 7 
Pumice®_____________________ 13,734 499 4 12,871 416 3 
Salt sla ee es re 2 Su 187,781  !! 1238915 21 186,005 111237 896 20 
Sodium compounds, natural and manu- 
factured: 
Sodium carbonate - ----------—- 30,895 8,281 27 30,572 7,819 26 
Sodiumsulfate. _ _ _ _ _ _ _ _ _ _ _ 6,056 1,077 18 5,784 895 15 
Strontium short tons _ 131,016 AR EIE 122,158 Ore am 
Sulfur, all forms 
thousand metric tons_ _ 53,563 12,145 23 50,660 9,787 19 
Talc and pyrophyllite... - -- -------- 7,955 1,343 17 7,595 1,135 15 
Vermiculite!ñßul 576 320 56 564 316 56 


PPreliminary. NA Not available. 


W Withheld to avoid disclosing company proprietary data. 


1For those commodities for which U.S. data are withheld to avoid disclosing company proprietary data, the world total 
excludes U.S. output and the U.S. percent of world production cannot be reported. 
2World total does not include an estimate for output in China. 


3U.S. figures represent dried bauxite equivalent of crude ore; to the extent 
included in the world total are also on the dried bauxite equivalent basis, 


insufficient to permit this adjustment. 
*Less than 0.5%. 


ible, individual country figures that are 
ut for some countries, available data are 


Primary and secondary blister and anode copper, including electrowon refined copper that is not included as blister or 


anode. 
SIncludes bullion. 


"Refined nickel plus nickel content of ferronickel, and nickel oxide. 


5World total does not include estimates for output in the U.S.S.R. or China. 


Data from American Iron and Steel Institute. Excludes production of castings by companies that do not report steel 


ingot. 


?Includes tin content of alloys made directly from ore. 


11Quantity sold or used by producers. 
12Includes Puerto Rico. 
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Consumption of abrasive materials in the 
United States decreased 23% in value from 
that of 1981 to $262 million, of which 53% 
was manufactured abrasive, 39% was indus- 
trial diamond (natural and synthetic), and 
8% was natural abrasive. 

Production of natural abrasives, exclud- 
ing industrial diamond, appeared to be sta- 


ble when compared with that of 1981. Pro- 
duction of tripoli, a porous siliceous rock, 
increased slightly after decreasing steadily 
over the three previous years. The produc- 
tion increase of garnet, an abundant iron- 
aluminum silicate, was attributed to in- 
creased output from one plant that had 
completed an expansion program in late 


Table 1.—Salient abrasives statistics in the United States 


1978 1979 1980 1981 1982 
Natural abrasives production by producers: 
Tripoli (crude short tons_ _ 138,311 127,878 121,233 107,330 112,928 
Value i ss thousands $849 $831 $676 $617 $653 
Special silica stone! short tons 1675 594 631 r 22 001 21,285 
UG oe See thousands- _ 182,338 181,764 181,933 r 281,096 r 28553 
Garnets-__ short tons 20,822 21,240 26,909 25,451 27,303 
vVvalnt Le thousands. _ $1,310 $1,535 $1,908 $2,059 - $2,321 
Emery_---------------——- short tons_ _ W 10,00 W W 
Ae tcu thousands W $204 W ^ W W 
Manufactured abrasivv es short tons. _ 550,877 712,733 614,963 586,915 418,224 
Value th ie ee thousands_ _ $172,554 $230,024 $216,946 5 $225,503 $167,471 
Foreign trade (natural and artificial abrasives): 
Exports (value __ do____ $138,659 $185,587 $193,679 $189,719 $174,126 
Reexports (value)) do____ $41,016 $42,922 $47,521 h ; 22,6 
Imports for consumption (value) _ _ _ do.... $231,720 $270,599 $268,842 T$301,695 $245,048 


"Revised. W Withheld to avoid disclosing company proprietary data. 
Includes grindstones, oilstones, and whetstones. Excludes grinding pebbles and tube-mill liners. 


e large increase in quantity and decrease in value was caused by changes in reporting 


procedures. In 1978-80, 


quantity and value were for finished products; 1981-82 data were for crude mined quantity and first marketable value. 


Finished product data are shown in table 7. 
Primary garnet—denotes first marketable product. 


“Includes Canadian production of crude silicon carbide and fused aluminum oxide and shipments of metallic abrasives 


by U.S. producers. 


5Excludes U.S. and Canadian production and value of aluminum-zirconium oxide. 
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1981. The special silica stone survey was 
expanded in 1982 to include many addition- 
al whetstone cutting facilities that had not 
been previously canvassed. Production of 
emery, an impure aluminum oxide, remain- 
ed approximately the same as that of 1981, 
which was 30% below the 1980 level. 

Production of nonmetallic manufactured 
abrasive materials plus shipments of metal- 
lic abrasive materials decreased 29% in 
quantity and 26% in value. This was the 
lowest level of production reported for man- 
ufactured abrasives since 1963 and re- 
flected the worldwide economic decline, es- 
pecially in the industrial segment. Non- 
metallic abrasives consisted of fused alumi- 
num oxide and crude silicon carbide pro- 
duced in the United States and Canada and 
accounted for 60% of the value of nianu- 
factured abrasives. Metallic abrasives ship- 
ments included chilled and annealed iron 
shot and grit, steel shot and grit, plus cut 
wire, aluminum, and stainless steel shot. 

A potentially large Australian mining 
operation was scheduled to begin produc- 
tion of diamonds at its alluvial deposits in 
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1983 with annual output projected at 2 
million carats and to begin mining of its 
kimberlite pipe in 1985 with an initial 
annual production rate of 15 to 20 million 
carats. Approximately 75% of the produc- 
tion from the kimberlite pipe was expected 
to be of industrial quality. 

. Total imports of abrasive materials 
decreased 19% in value compared with that 
of 1981. Imports of industrial diamond 
decreased 22% in value and 6% in quantity. 
The decrease in value was partly attributed 
to the reduction of the unit value of import- 
ed industrial diamond stone, which account- 
ed for most of the total value. Total exports 
and reexports of abrasive materials decreas- 
ed 10% in value. 

Domestic Data Coverage.—Domestic pro- 
duction data for abrasive materials were 
developed by the Bureau of Mines from six 
separate, voluntary surveys in 1982. A total 
of 57 operations were canvassed by these 6 
surveys. All responded, representing the 
total production shown in tables 1, 6, 7, 9, 
16, 17, and 18. š 


FOREIGN TRADE 


Imports of abrasive materials in 1982 
decreased 19% in value from that of 1981, 
and exports plus reexports decreased 10% 
in value from that of 1981 and 18% in value 
from that of 1980. Net imports, the excess of 
imports over exports and reexports, were 
valued at $48.2 million. 

Industrial diamond imports totaled 19.1 
million carats of loose material valued at 
$86 million, a decrease of 6% in quantity 
and 22% in value from that of 1981. Ireland, 
the largest U.S. source of imported industri- 
al diamonds in terms of quantity, shipped to 
the United States a total of 8.6 million 
carats, mostly synthetic and valued at $22.5 
million, a decrease of 8% in quantity but an 
increase of 17% in value from that of 1981. 
The share of imports from Ireland was 45% 
of the total quantity and 26% of the total 
value. Of the 8.6 million carats from Ire- 
land, 7.3 million carats were synthetic pow- 
der and dust with an average value of $2.16 
per carat. 


The Republic of South Africa, the largest 
U.S. source of imported industrial diamonds 
in terms of value, shipped to the United 
States a total of 4.2 million carats valued at 
$82.0 million, an increase of 5% in quantity 
but a decrease of 31% in value from that of 
1981. The share of imports from the Repub- 
lic of South Africa was 22% of the total 
quantity and 37% of the total value. Of the 
4.2 million carats, 2.4 million carats were 
industrial diamond stones with an average 
value of $11.56 per carat, a decrease of 21% 
in unit value from that of 1981. 

Exports plus reexports of industrial dia- 
mond, loose, increased 6% to 32.6 million 
carats but decreased 8% in value to $89.5 
million compared with that of 1981. The 
diamond content in diamond wheels, ex- 
ported and reexported, was 473,000 carats, a 
decrease of 32%; the declared value was 
$5.7 million, a decrease of 26%. The value of 
imported diamond wheels increased to $6.1 
million from $5.6 million in 1981. 
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Table 2.—U.S. exports of abrasive materials, by kind 


(Thousands) 
1981 1982 
Kind 
bred Value pred Value 
NATURAL ABRASIVES 
Industrial diamond, natural or synthetic, 
powder or dus carats_ _ 27,887 $64,166 29,588 $63,666 
Industrial diamond, natural or synthetic, other do... 450 5,8331 415 8,826 
Emery, natural corundum, pumice in blocks pounds 35, 585 1.099 10,403 781 
MANUFACTURED ABRASIVES 
Artificial corundum (fused aluminum oxide -------- do... 32,326 17,046 58,709 17,083 
Silicon carbide, crude or in grains ..... .. Q do... 22,979 11,137 13,957 8,365 
Carbide abrasives, n.e cc do... 684 1,481 616 1,138 
Other refined abrasives ______________________ do- 36,419 8, 688 25,191 11.575 
Grinding and polishing wheels and stones: 
Diamond |... 22-222 „„ carats _ 682 7,547 470 5,590 
Polishing stones, whetstones, oilstones, hones, similar 
BLOSS — o os eo ee eee he number. _ 844 2,501 714 2,320 
Wheels and stones, nec -—---------------—- unds _ 5,813 26,361 4,928 23,831 
Abrasive paper and cloth, coated with natural or artificial abrasive 
Her 0. —— 16,462 35,497 11,259 28,521 
Grit and shot, including wire pellets do... 21,608 8,865 23,053 7,424 
CJ ˙»¹1aüꝰ⁰¾⁴iv . ⁊ XX 189,719 X 174, 126 
XX Not applicable. 


Table 3.—U.S. reexports of abrasive materials, by kind 


(Thousands) 
1981 1982 
Kind Quan- Quan- 
tity Value tity Value 
NATURAL ABRASIVES 
Industrial diamond, natural or synthetic, 
powder or dus carats _ 584 $1,611 1,037 $3,268 
Industrial diamond, natural or synthetic, other do____ 1,847 25,647 1,515 18,699 
Emery, natural corundum, pumice in blocks pounds_ _ 73 16 13 42 
MANUFACTURED ABRASIVES 
Artificial corundum (fused aluminum oxide) do— € = 18 6 
Silicon carbide, crude or in grains do... 41 11 (1) 9 
Grinding and polishing wheels and stones: 
Diamond .—. ˙ cl cce ue Qc eL carats_ _ 12 159 3 124 
Wheels and stones, n. ec... pounds 35 139 64 294 
Abrasive paper and cloth, coated with natural 
or artificial abrasive materialssEksssss⁊·. doc 62 172 71 206 
Grit and shot, including wire pellets... do- 11 3 are = 
Toal ß uum Idee: ft XX 21,158 XX 22,048 
XX Not applicable. 


8 value of hones, whetstones, pulpstones, oilstones, polishing stones, and quantity and value of other abrasive 
wheels. 
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Table 4.—U.S. imports for consumption of abrasive materials 
(natural and artificial), by kind 


(Thousands) 
1981 1982 
Kind uan- Quan- 
pre Value tity Value 
Emery, flint, rottenstone, tripoli, crude or crushed _ _ -short tons_ _ 9 $529 4 $213 
Silicon carbide, I ĩðv ama has 2 oas do— 80 33, 602 63 27,453 
Aluminum oxide, U cr conu 88! do... 188 61,762 116 42,849 
Other crude artificial abrasive do— 1 254 1 140 
Abrasives, ground gr i pulverized or refined: 
Rottenstone and tripoli — - - - 4 do... (1) 5 (1) 1 
Silicon carbide... _ l2- do— _ _ 5 8,611 4 7,325 
Aluminum oxide. _ ----------------—--—--— do- 9 7,784 9 7,295 
Emery, corundum, flint, garnet, other, including artificial 
abrasives ____________-~_________~- „ do_ 2 4,554 1 2,309 
Papers, cloths, other materials wholly or partly coated with natural 
or artificial abrasv es 3) 45,304 (2) 39,935 
Hones, whetstones, oilstones, polishing stones number _ 464 490 776 927 
Abrasive wheels and millstones: 
Burrstones manufactured or bound up into millstones : 
short tons. _ (1) 1 (1) 4 
Solid natural stone wheels number 22 150 116 101 
Deen. ee do- 92 5,607 97 6,121 
Abrasive wheels bonded with resn ggg pounds 5,215 8,728 4,135 7,213 
=) andro ceu ER ge Vu mt 886 (2) 7,335 (2) 8,592 
Articles not specifically provided for: 
Emery or garnet - -- - -------------------------— (2) 17 (3) 102 
Natural corundum or artificial abrasive materials (3) 1,235 (?) 3,681 
Other nBpf 2 ee ee BS icoss (2) 2,211 (2) 2,460 
Grit and shot, including wire pellets . pounds 10,512 2,518 9,813 1,958 
Diamond, natural and synthetic: 
Diamond dies number 11 488 7 472 
Crushing bort _------------------------ carats. _ 12 55 146 234 
Natural industrial diamond stones do. _ _ _ 4,638 70,998 3,683 51,564 
Miners’ diamond—— u === do— 1.310 11,858 3984 7,418 
Powder and dust, synthetic —----------------- do_ _ _ _ 10,874 20,215 10,990 20,179 
Powder and dust, naturaiuillXkMAMXMX. do_ _ _ _ 3,570 7,38 3,324 6,442 
% ³˙1¹¾⁰¹ ¹ ..- ee putt ms XX 301,695 XX 245,048 
"Revised. XX Not applicable. 
1Less than 1/2 unit. 
2Quantity not reported. 


Includes 48,000 carats of synthetic miners’ diamond. 


TRIPOLI 


Fine-grained, porous silica materials are 
grouped together under the category tripoli 
because they have similar properties and 
end uses. Production of crude tripoli, table 
1, increased in quantity and value in 1982 
because several producers increased crude 
inventories. However, processed tripoli, sold 
or used, table 6, remained essentially 
unchanged in quantity. The decrease in 
production of processed tripoli in 1981 and 
1982 was attributed to depressed general 
economic conditions that had persisted 
since 1980. Of processed tripoli, 61% was 
used for fillers in 1982 ahd 39% was used for 
abrasives, slightly changed from that of 
1981. Since tripoli grains lack distinct edges 
and corners, it was used as a mild abrasive 
in toothpaste and industrial soaps, and as a 
buffing and polishing compound in lacquer 


finishing in the automobile industry. The 
mineral was also used as a filler and extend- 
er in paint, plastic, rubber, and enamels. 
Advantages of its use in paint include its 
chemical inertness for corrosion-resistant 
coatings; a low surface moisture, which 
allows it to be mixed into ambient-moisture- 
cured systems without predrying; good wet- 
tability and dispersion properties in a sol- 
vent base; a General Electric brightness of 
85% to 90% and low oil absorption, allow- 
ing high pigment loading without apprecia- 
ble increases in viscosity; and a relatively 
high Mohs’ scale hardness of 6.5 to 7, NIIS 
provides resistance to abrasion.? 

The six tripoli producers in 1982 were 
Malvern Minerals Co., Garland County, 
Ark., which produced crude and finished 
material; Midwestern Minerals Corp., 
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which produced crude material in Ottawa 
County, Okla., and finished material in 
Benton County, Ark.; American Tripoli Co., 
which produced crude material in Ottawa 
County, Okla., and finished material’ in 
Newton County, Mo.; Illinois Minerals Co. 
and Tammsco, Inc., both in Alexander 
County, Ill., which produced crude and fin- 
ished amorphous (microcrystalline) silica; 
and Keystone Filler and Manufacturing 
Co., in Northumberland County, Pa., which 
processed rottenstone, a decomposed fine- 
grained siliceous limestone or shale. The 
producer list had not changed since 1975. 
The Carborundum Co. sold its American 
Tripoli Co. Div. in Seneca, Mo., to a group of 
investors in April 1982. American Tripoli 
was expected to operate as a completely 
separate entity with no changes in oper- 
ations or personnel. Midwestern Minerals, 
Rogers, Ark., permanently discontinued its 
tripoli mining and processing operation in 
1982. Midwestern Minerals processed and 
planned to continue to process other materi- 
als of higher economic value that could 
become contaminated by tripoli. Malvern 
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Minerals, Hot Springs, Ark., reported that 
the expansion announced in 1981 was un- 
derway. 


Table 5.—Quoted prices for tripoli and 
amorphous silica 


Tripoli, , paper bags, carload lots, f.o.b., 


eo po po 
TE 


Air floa 
Amorphous silica; Pound paper bags, 
f.o.b., in dollars pe 
lco, ni.: 
Through 200 mesh, 90% to 95% __ 
Through 200 mesh, 96% to 99% _ _ 
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Below 10 eee 99% 
Below 8 micrometers, 


3 Engineering and Mining Journal, December 


Table 6.—Processed tripoli: sold or used by producers 


in the United States, by use? 
Use 1978 1979 1980 1981 1982 
Abrasives short tons 75,574 53,600 39,352 34,494 35,798 
Valdez u L L Se Du Su = thousands_ _ 709 $2,468 2,253 $2,206 $2,477 
7j maaa nm a 8 short tons _ 96,505 62,409 59,909 56,932 55,314 
Valit o ST s, ee as thousands 2,220 33,811 $4,025 $4, 393 $4,557 
oe s ang 22 ea Su u E Short tons °2 190 ve E oe z% 
ohhh... ee cs thousands. 3897 -" " ae en 
Total? |... =e short tons 114,269 116,009 99.261 91,426 91,111 
Total value thousands $6,026 $6,279 $6,277 $6,600 $7,034 
*Estimated. 
Includes amorphous silica and Pennsylvania rottenstone. 
2Partly estimated. 
sData n may not add to totals shown because of independent rounding. 
SPECIAL SILICA STONE PRODUCTS 
Special silica stone products produced in 
1982 included oilstones and whetstones Trade name Use 
from Arkansas and Indiana, grindstones 
from Ohio, and deburring media from Ohio Washita Stone- - - --- -- General pir poas 
and Wisconsin. Hard Arkansas __ _ _ _ _ _ Poli blades to a very 
Four main grades of whetstone were pro- Black Hard Arkansas Polishing the most perfect 
duced ranging from the high-quality Arkan- edge possible. 


sas Stone with porosity of 0.07% and char- 
acterized by a waxy luster down to the 
Washita Stone with a porosity of 16% and 
resembling unglazed porcelain. The four 
main grades were: 


The much coveted Black Hard Arkansas 
Stone was relatively expensive at more 
than $30 for an 8- by 2- by 1-inch stone. Only 
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about 5% of the blocks quarried end up as 
finished whetstone, and the producers were 
seeking uses for the rejected material. Some 
was used in the production of silica-brick 
refractories, grinding media, lightweight 
aggregates, a wet abrasive blasting medi- 
um, and as a filler- extender. 

Arkansas finished stone production 
accounted for 79% of the total value and 
65% of the total quantity of special silica 
stone products sold or used by U.S. produc- 
ers. 

The survey of oilstone and whetstone 
producers was expanded in 1982 to include 
many additional producers of finished stone 
that purchased crude material from produc- 
ers with quarrying operations. Grinding 
pebbles and tube-mill liners were eliminat- 
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ed from the survey because of lack of ac- 


curate data. 


Table 7.—Special silica stone finished 
products sold or used in the United States 


Year 


T Revised. 


Quantity Value 

(short (thou- 

tons) sands) 
ek 615 $2,338 
Eu 594 1,764 
2s 631 1,933 
eN 523 23.928 
S 713 25,960 


Includes grindstones, oilstones, and whetstones. Ex- 
cludes grinding pebbles and tube-mill liners. 
increase in value because nonquarrying finished 


stone producers were included. 


increase in quantity and value because the 
survey was expanded to include many more nonquarrying 


finished stone producers. 


Table 8.—Producers of special silica stone products in 1982 


Company and location 


American Trails Whetstone Co.: 
x: Glenwood, Ark 


J)7;Üöĩ;C‚ e eL AAA mu 
Arkansas Whetstone Co., Inc.: 


Do 
Buffalo Stone Corp: 
Hot Springs, Ark |... 22222 ---- 


Cleveland Quarries Co.: 
mne Ohi HL "———— ee 
Dans Whetstone Cutting Co., Ine. 
Royal, Ark 


Do 
eror Spring e er 8 Co.: 
ot Springs, Ark... _ _ _ _ o2L 
r vc 5. Inc.: 


Hiram A. Smith Whetstone Co., Inc.: 
HOL ak Ark 


— < < < < < am am x s — s —ę s s “s s s x s — s P  —À 


Natural Hones, Inc.: 
Malvern, Ark 
Norton Co. Oilstones, Norton Pike Div.: 


vern, Ark... ee Se 
Wallis Whetstone, Inc.: 
vern, Ark... 8 
Washita Mountain Whetstone Co.: 
Lake Hamilton, Ark 


Type of operation 


Stone cutting and finishing 


TV 


Stone cutting and finishing 


Product 


Whetstone and oilstones. 
Do. 
Do. 
Crude novaculite. 


Deburring media. 
Crude de altes stone. 


Metal finishing media and 


deburring media. 


Grindstones. 
Crude silica stone. 


Whetstones and oilstones. 
Crude novaculite. 


Whetstones and oilstones. 
Do. 


Cuticle stones. 
Crude silica stone. 


Whetstones and oilstones. 
Crude novaculite. 


Whetstones and oilstones. 


Crude novaculite 
Whetstones and oilstones. 
Do. 
Do. 
Crude novaculite. 


Whetstones and oilstones. 
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GARNET 


The United States continued to account 
for about 75% of the world’s garnet produc- 
tion; the remainder was produced primarily 
in India, Australia, and the U.S.S.R. Four 
producers were active in 1982, two in New 
York and one each in Idaho and Maine. 
Barton Mines Corp., Warren County, N.Y., 
sold garnet for use in coated abrasives, glass 
grinding and polishing, and metal lapping. 
The NYCO Div. of Processed Minerals, Inc., 


garnet-containing utility grit that was used 
largely in sandblasting and water filtration. 
Several producers reported significant de- 
creases in shipments in 1982. However, the 
producer in Maine had completed a plant 
expansion in late 1981 and reported sub- 
stantial increases in production and ship- 
ments that more than offset the decreases. 


Table 9.—Garnet sold or used by 


Essex County, N.Y., reported that its garnet producers in the United States 

was used mostly in sandblasting and in 

bonded abrasives. Emerald Creek Garnet "S M aed 
Milling Co. operated two mines in Benewah tons) sands) 
County, Idaho, and reported that its garnet 

was used chiefly in sandblasting and water 1949 - 3830 4647 
filtration. Industrial Garnet Extractives, uM ————— à 5 d 
Inc, near Rangeley in Oxford County, 19:2. .. . .... 26.660 5549 
Maine, produced almandine garnet and a 

CORUNDUM AND EMERY 


Corundum.—No reported sustained do- 
mestic production of abrasive-grade corun- 
dum, an aluminum oxide, has occurred 
since 1906, although small quantities were 
mined and sold during World War I. Efforts 
to establish a domestic corundum industry 
in 1948-44 resulted in negligible output, and 
development was discontinued in 1945. No 
imports of abrasive-grade corundum oc- 
curred during 1980-82. Demand was met by 
withdrawal from stocks. Despite the remov- 
al of the United Nations embargo against 
Zimbabwean corundum, the United States 
had not imported corundum directly from 
Zimbabwe since 1968. In recent years, the 


domestic supply had consisted almost en- 
tirely of material imported from Zimbabwe 
through the Republic of South Africa by one 
firm in Massachusetts. Another Massachu- 
setts firm accounted for one-half of the total 
domestic consumption. Corundum was used 
in grinding and polishing optical compo- 
nents. 

The latest prices quoted in Engineering 
and Mining Journal for crystal corundum 
were $170 to $187 per short ton of crude 
material, c.i.f. U.S. ports, in March 1981, 
This is the same price quoted in December 
1980. 


Table 10.—Natural corundum: World production, by country! 


(Short tons) 
Country? 1978 1979 1980 1981P 1982* 
lid. lei . a us 1,193 1,002 1,608 1,107 1,650 
South Africa, Republic o 20 82 155 100 368 
USSR' e: de tse ue h 9,400 9,400 9,500 9,500 9,500 
U Mau s nad rM es ee 246 206 240 250 
r s s s s s s os E O sp S s 8,120 18,329 20,592 13,450 39,605 
Totalu n. ͤ—ͤ— ee 18,979 29,063 32,056 24,397 21,078 


1Table includes data available through May 25, 1983. | 
In addition to the countries listed, Argentina may have produced minor quantities of this commodity, but available 
3 is inadequate for formulation of reliable estimates of output levels. 
po 


Emery.—Two companies, De Luca Emery operated emery mines in 1982, both near 
Mine, Inc., and John Leardi Emery Mine, Peekskill in Westchester County, N.Y. The 
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crude material, a gray rock and an impure 
corundum containing magnesium-alumi- 
num silicates, was processed by two com- 
panies—Washington Mills Abrasive Co., 
North Grafton, Mass., and Emeri-Crete, 
Inc., New Castle, N.H. Domestic emery was 
used mostly as a nonslip additive for floors, 
pavements, and stair treads. Minor uses for 
domestic emery were as coated abrasives 
and tumbling or deburring media. 

World production of emery was principal- 
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ly from Greece and Turkey. In 1981, produc- 
tion of emery in Greece was estimated to be 
10,000 tons. Production of emery in Turkey 
in 1981 was reported to be 44,135 tons. 

Prices quoted for emery by domestic sup- 
pliers in December 1982 ranged from $145 
per ton for the lowest grade nonskid floor- 
ing material to $520 per ton for specialized 
industrial abrasive grade, in truckload 
quantities, f.o.b. plant. 


INDUSTRIAL DIAMOND 


Domestic production of synthetic indus- 
trial diamond in 1982 was estimated to be 
53 million carats, a 7% decrease from that 
of 1981 and the first production decrease 
since 1962. Secondary production, salvage 
from used diamond tools and from wet and 
dry diamond-containing waste, was estimat- 
ed to be 1.8 million carats in 1982. The five 
companies producing synthetic diamond in 
the United States were: E. I. du Pont de 
Nemours & Co., Inc., Industrial Diamond 
Div., Gibbstown, N.J.; General Electric Co., 
Specialty Materials Department, Worthing- 
ton, Ohio; Megadiamond Industries, Inc., 
Provo, Utah; U.S. Synthetics Corp., Orem, 
Utah; and Valdiamant International, Div. 
of Valeron Corp., Ann Arbor, Mich. 

The Government stockpile inventory as of 
December 31, 1982, was roduced to 22.2 
million carats of crushing bort and 16.5 
million carats of stone, still exceeding the 
respective goals of 22.0 million carats and 
7.7 million. Available for disposal from 
prior enabling legislation were 0.2 million 
carats of bort and 2.5 million carats of 
stone. The inventory of small diamond dies 
was 20,473 pieces; the goal was 60,000 
pieces. 

The United States remained the largest 
consumer of natural industrial diamond 
stones but was totally dependent on foreign 


sources, importing approximately 4.7 mil- 


lion carats. Owing to political instability, 
supplies from Zaire and other areas remain- 
ed in potential danger of disruption. Output 


was largely dependent on the output of gem 


diamond, which was limited by economic 
and other factors not directly related to the 
demand for industrial stones. World re- 
serves are only marginally sufficient to 
meet world demand for industrial stones 


through the year 2000. However, discovery 
of a large deposit of diamond predominantly 
of industrial quality in Australia may sub- 
stantially improve the supply by 1986. In- 
creased use of synthetic polycrystalline dia- 
mond compacts and other synthetic prod- 
ucts could also alleviate any supply short- 
fall. 

Exports and reexports of industrial dia- 
mond dust and powder, including synthet- 
ics, totaled 30.6 million carats valued at 
$66.9 million. Exports and reexports of 
stones totaled 2.0 million carats valued at 
$22.5 million. 

More than 90 kimberlite occurrences 
were known in the Colorado-Wyoming State 


line district and the Iron Mountain district 


of Wyoming. Microdiamonds have been re- 
covered from some of the State line dia- 
tremes near Tie Siding, Wyo. Exploration 
continued and the National Aeronautics 
and Space Administration recently granted 
$35,500 to the Geological Survey of Wyo- 
ming for a study on rapid detection and 
analysis of diamondiferous kimberlites.‘ 
This area may have potential for industrial 
stones, but full-scale mining is at least 5 
years away. 


Table 11.—U.S. imports for consumption 
of industrial diamond 
(excluding diamond dies) 


(Thousand carats and thousand dollars) 
Year Quantity Value 


21,848 110,566 
20,404 110,510 
19,127 85,837 
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WORLD REVIEW 


Australia.—The Government of Western 
Australia signed an agreement with Ashton 
Joint Venture (AJV) for development of the 
groups’ Argyle diamond deposits in the 
northern Kimberley region and marketing 
of the diamonds. Drilling had indicated 
reserves of 500 million carats of diamond in 
the main AK-1 kimberlite body and another 
8 million carats at least in the alluvial 
deposits.“ The kimberlite body, with a sur- 
face area of 111 acres, contains about 5% 
gem, 25% near gem, and 70% industrial- 
grade diamond.* Yearend evaluation indi- 
cated a grade of 6.5 carats per ton from the 
main AK-1 pipe, 4.18 carats per ton from 
the Upper Smoke Creek alluvial deposits, 
and an average of 3.33 carats per ton from 
all of the alluvial deposits." Production from 
the alluvial deposits started in December 
1982 at a scheduled annual rate of 2 to 3 
million carats. It was likely that an addi- 
tional plant would be installed in early 
1983, which would increase the production 
rate to 5 million carats per year.* This was 
to be continued until 1985. Final design of 
the main kimberlite processing plant was 
scheduled for completion by late 1983 fol- 
lowed by construction completion by 1985. 
The plant was designed to produce initially 
20 million carats per year. Approximately 
$500 million was to be invested by the time 
full operations are achieved.* 

AJV was superseded after production 
Started with the formation of Argyle Dia- 
mond Mines Joint Venture and the Ashton 
Exploration Joint Venture. The develop- 
ment agreement became effective in No- 
vember 1982, and Argyle Diamond Mines 
was to represent all three owners, Conzinc 
Riotinto of Australia Ltd. (CRA), 56.8%; 
Ashton Mining Ltd., 38.2%; and Northern 
Mining Corp. Ltd., 5%. Ashton Mining and 
CRA agreed to have the De Beers Central 
Selling Organization (CSO) market all gem- 
quality diamonds and 7596 of the near gem 
quality and industrial diamonds during the 
first 5 years of full production from the 
AK-1 pipe. The two mining companies have 
formed Argyle Diamond Sales Ltd.!° For the 
first time De Beers agreed to let a producer 
sell some diamonds independently under 
this agreement.! Northern Mining an- 
nounced that it would sell its diamond 
production from the operations through the 
Antwerp, Belgium, diamond merchandising 
firm of Arslanian Fréres.'? Argyle Diamond 
Mines announced it was negotiating with 
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an independent London diamond dealer for 
the establishment of a staff of valuers in 
Perth. This would give the venture inde- 
pendent assessments of valuations made by 
De Beers’ CSO. 1 

The joint venture group was obliged un- 
der an agreement with the Western Austra- 
lian Government to establish sorting facili- 
ties in Perth and to strive for maximum 
local processing, including cutting. The 
group was to pay the State government 
royalties equal to 22.5% of pretax profits. If 
profits were to fall below a certain level, the 
royalty would change to 7.5%.“ Work on a 
$11.3 million water project was reported on 
schedule. A 34.5-kilometer pipeline was 
being laid from Lake Argyle to the diamond 
minesite.!'5 

During the year, 15 companies explored 
for diamonds at 45 sites in South Austral- 
ia, 1 and Freeport of Australia Pty. Inc., 
Started a limited bulk sampling program 
near Carrieton, South Australia, to investi- 
gate certain fossil gravel horizons occurring 
within the Wirrenda drainage complex.“ 

Botswana.—Evaluation by De Beers 
Botswana of Kimberlite 2424 DK-2 at Leth- 
akane continued with drilling and sinking 
of vertical shafts with horizontal develop- 
ment. Driling in the northeast lobe was 
completed in October, ending the final stage 
of the initial evaluation program.!* 

The Jwaneng Mine started commercial 
production in June on schedule and within 
its budget at an annual rate of 3.0 million 
carats, which was expected to increase to an 
annual rate of 4.5 million carats by 1985. 
Harry Oppenheimer, chairman of De Beers 
Consolidated Mines Ltd. and 50% owner of 
De Beers Botswana, stated that “Jwaneng is 
probably the most important kimberlite 
pipe discovered anywhere in the world since 
the original discoveries at Kimberley Mine 
more than a century ago. 

China.—The Minerals Bureau of the Re- 
public of South Africa reported that there 
are probably several diamond mining cen- 
ters in China, although only one, near 
Changte in the north of Hunan Province, 
has been confirmed. The recovery grade of 
the mine was estimated to be 0.25 carat per 
ton of ore. Deposits where diamond or 
kimberlite pipes have been discovered in- 
clude  Liasoning, Shandong, Guangxi, 
Gujzhou, and Xizang. It was estimated that 
production of natural diamond had risen to 
1.8 to 2.8 million carats by 1980, of which 
80% was of industrial quality. 
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The first synthetic diamond grit was pro- 
duced in 1963 by the explosion method, and 
by 1973, grit larger than 1 millimeter was 
being made. By 1980, six synthetic diamond 
production units were in operation produc- 
ing grit for the drilling, diamond tool, and 
wire drawing industries. 

Guinea.—Four joint veritures between 
the Government and various foreign compa- 
nies were involved in diamond exploration. 
The principal deposits were found in the 
region of Kerowane, Beyla, Moeenta, 
Guekedou, and Kissidougou. Total reserves 
were estimated at 30 million carats, of 
which 30% were industrial grade diamond. 

Aredour, one of the joint ventures be- 
tween the Government (50%), Bridge Oil 
Pty. Ltd. of Australia (45%), Industrial 
Diamond Co. of the United Kingdom (2.5%), 
and Simonius Vischer of Switzerland 
(2.5%), arranged financing to develop a 
large deposit in Kissidougou region. Initial 
production was expected to be 200,000 car- 
ats per year by early 1984, with plans to 
increase output to 500,000 carats per year. 
Approximately 30% of the diamond is of 
industrial quality, and total reserves were 
expected to last about 15 years.?! 

Ireland.—De Beers Industrial Diamond 
Div., Shannon, Ireland, announced a $170 
million expansion of its three synthetic 
diamond plants, in Ireland, Sweden, and the 
Republic of South Africa, respectively, 
which will double its synthetic diamond 
production by 1985. De Beers estimated 
world consumption by the year 2000 at 300 
million carats of industrial diamond based 
on an annual growth rate of 5% to 6%.” 

Lesotho.—The Letseng Mine had always 
been difficult to operate because of its 
remote location and exceptionally low ore 
grade, 2.8 carats per 100 tons, one of the 
world’s lowest. These factors, combined 
with the depressed state of the diamond 
market, particularly for the larger high- 
quality stones produced by this mine, forced 
De Beers Lesotho Mining Co. to close the 
mine. Letseng was virtually the only min- 
ing operation in the country and one of the 
largest industrial employers. Its closure was 
expected to be a severe blow to the country’s 
economy. 

Sierra Leone.— The National Diamond 
Mining Co. announced that it will proceed 
with the development of underground min- 
ing of the Kono kimberlite diamond project. 
The project, estimated to cost $118 million, 
was designed to allow production of 240,000 
carats per year by 1986. 
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South Africa, Republic of.—The Octha 
diamond group announced plans to expand 
operations at a total cost of $160 million. 
The investment programs were expected to 
create an integrated diamond mining, cut- 
ting, marketing, and retailing operation 
with a wide international network. Most of 
the money was to be spent on the rees- 
tablishment of four old mines recently 
acquired by Octha in the Kimberley area. 
Each was expected to require about $40 
million for shaft sinking, development of 
underground operations, and infrastruc- 
ture. These undertakings should increase 
annual production tenfold to about 1 mil- 
lion carats per year by 1986, of which 50% 
would be industrial grade.?5 

De Beers Consolidated Mines was forced 
to make production adjustments as a result 
of the poor market for diamonds in 1982. 
Production from the Koffiefontein Mine 
was suspended, production from Annex 
Kleinzee was transferred to the Tweepad 
plant, and production from the Finsch Mine 
was reduced by about 20% to 3.5 million 
carats per year. The Finsch production is 
scheduled to resume after the Koffiefontein 
Mine is closed.”¢ 

U.S.S.R.—The diamond industry has been 
centered in Yakutiya, where about 20 de- 
posits have been discovered. Included 
among the known producers were the 
Mirnyy open pit, the Aykhal open pit, the 
Udachnaya placer mine, and the Irelyakh 
placer mine. Small quantities of gems and 
industrial stones were produced from the 
Vishera River region. 

A substantial quantity of synthetic dia- 
mond was produced in Kiev, Moscow, Polta- 
va, Tashkent, and Yerevan.? 

The development of the first underground 
mine was reported to have begun in the 
Yakut area near Mirnyy. The melting of 
permafrost created some initial problems; 
however, artificial freezing apparently sta- 
bilized the area.?* 

Zaire.—Société Miniere de Bakwanga 
(Miba), mining operation in Zaire, was af- 
fected by the declining grade of its deposits 
reducing output from a record 18 million 
carats in 1961 to about 6 million carats in 
1981. Miba, in an effort to reverse this 
trend, requested a $40 million loan from the 
International Finance Corp. to increase its 
treatment capacity and to buy two dredges 
to mine deposits in the riverbed and adjoin- 
ing flats.?? A new $5 million dredge, the first 
to be designed specifically to recover dia- 
monds from river gravel, was delivered. The 
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dredge has a processing capacity of 1 mil- 
lion cubic meters per year and was to be 
placed in operation in 1983. 

The Government of Zaire in 1982 intro- 
duced more liberal laws designed to reduce 
illicit mining and to cut down smuggling. 
Independent buying offices were establish- 
ed, and these have been reasonably success- 
ful in reducing the smuggling. 

In early 1983, Société Zairoise de Com- 
mercialisation des Minerais announced 
that, effective immediately, a 2-year con- 
tract had been signed with De Beers giving 
the De Beers' CSO exclusive rights to man- 
age the sale of rough diamonds from Miba. 
This agreement does not affect the new 
independent buying offices. Zaire's return 
to the CSO was probably brought about by 
the collapse of industrial diamond prices 
during 1981-82. The Miba Mine produced 
about 70% industrial diamond and 25% 
near gem diamond, which are probably 
more suitable for industrial purposes. 


TECHNOLOGY 


A patent was issued that described a 
process for the production of dense metasta- 
ble phases of carbon that had characteris- 
tics similar to diamond. Particulates of the 
metastable carbon were produced by 
reacting silicon carbide, or a silicon carbide 
precursor such as a silane or silicon metal, 
with a fluorocarbon such as carbon tetra- 
fluoride at 900° C to 1,200° C. The reaction 
could be carried out in a high voltage 
electrical discharge, or other plasma, or in a 
furnace. The presence of a “promotor” met- 
al, such as nickel or iron, increased the 
reaction rate and the quantity of the meta- 
stable carbon phases. Relatively large quan- 
tities of these diamond-like particulates 
were produced for possible use in commer- 
cial diamond applications such as cutting 
elements. 

A new method was developed to bond 
diamonds to metal at the Los Alamos Na- 
tional Laboratory. Diamond grit was placed 
in a sulfur hexafluoride plasma. The fluo- 
rine atoms reacted with the surfaces of the 
diamond, producing fluorinated surfaces. 
The fluorinated diamonds were mixed with 
a Teflon emulsion to produce a paste that 


was then dried. The resulting powder was 
applied to a soft aluminum surface. Apply- 
ing a pressure of 20,000 pounds per square 
inch at 325° C caused the Teflon to melt and 
form a chemical bond between the alumi- 
num surface and the diamonds. The pres- 
sure also forced the diamonds into the 
aluminum surface while the heat treatment 
hardened the aluminum. The result was a 
tough diamond wheel that could easily cut 
ceramics and metals. 

An ultrafine-grained, less than 1 microm- 
eter, sintered diamond tool material was 
developed that is highly wear resistant and 
allows high dimensional precision for tool 
blanks and wire drawing dies. The dies have 
2 to 15 times greater life than natural single 
crystal diamond dies in steel wire drawing 
tests on 0.18- to 1.3-millimeter-diameter 
dies. 

A large increase in the use of particle- 
board and medium-density fiberboard had 
occurred in recent years. The abrasiveness 
of these materials caused excessive wear of 
high-speed steel and sintered tungsten car- 
bide tools, thereby offsetting some of the 
advantages of these composites. Synthetic 
polycrystalline diamond tool blanks specifi- 
cally designed for these woodworking appli- 
cations were shown to have 200 times great- 
er life than traditional tooling, with cost 
savings of 18% to 9490.35 

A new synthetic polycrystalline diamond 
drill bit was compared with surface-set 
mined-diamond bits in extensive core- 
drilling tests in southwestern West Virginia 
and southwestern Pennsylvania coalfields. 
Penetration rates averaged 10 inches per 
minute for the polycrystalline drill diamond 
versus 6 inches per minute for the mined 
diamond. Drill life averaged over 2,500 feet 
of hole for the polycrystalline drill diamond 
compared with 1,200 feet with the mined 
diamond.. Drilling bit costs were reduced by 
30%. 

Abstracts relative to diamond materials 
and machines, including patents, were pub- 
lished monthly in the Industrial Diamond 
Review. Each 1982 monthly report contain- 
ed from 18 to 37 pages of abstracts and 
patent information. 


MANUFACTURED ABRASIVES 


Manufactured abrasives operations were 
severely depressed in 1982. The manufac- 
turers support heavy industries such as the 
steel, foundry, and automotive industries 


and are reliable indicators of the economic 
condition of the industrial segment of the 
economy both nationally and worldwide. 
Production was reported at its lowest level 
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for silicon carbide since 1963, for fused 
aluminum oxide since 1958, and for metallic 
abrasives since 1964. Permanent and tempo- 
rary plant closures occurred during the 
year, and many of the manufacturers oper- 
ated with a reduced work force and/or an 
abbreviated workweek. 

Five firms produced crude fused alumina 
in the United States and Canada at eight 
plants (table 14). Production was only 40% 
of furnace capacity of U.S. and Canadian 
plants. Reported 1982 production of white 
high-purity material decreased 60% to 
14,800 tons, and production of regular mate- 
rial decreased 30% in quantity and 33% in 
value to 116,700 tons and $37.6 million, 
respectively. Almost all of the combined 
output of white and regular material was 
for abrasive application. One company re- 
ported shipping a small quantity of regular 
material for refractory manufacture. Stocks 
reported totaled 21,100 tons as of December 
31, 1982. | 

A new plant was completed and produc- 
tion was started by 3M at its Chemolite 
facility near Hasting, Minn., of its newly 
developed synthetic alumina abrasive, Cubi- 
tron. The proprietary process involved a 
controlled crystallization of alumina from a 
solution followed by filtration, roasting, and 
grading. 

Dresser Industries, Inc., purchased part of 
the assets of the Abrasives Div. of Bendix 
Corp. The abrasive grain processing plants 
at Chester and Westfield, Mass., were to be 
integrated into General Abrasives Div., Ni- 
agara Falls, N.Y., and the bonded abrasives 
plants in Chester, Mass., and North Man- 
chester, Ind., were to be integrated into Bay 
State Abrasives, both of which are subsid- 
iaries of Dresser. 

Unicorn Abrasives of Canada Ltd.'s Div. 
of Fusion du Suguenay, Arvida, Quebec, 
Canada, permanently closed and disman- 
tled its fused aluminum oxide plant. The 
plant previously had an annual furnace 
capacity of approximately 17,000 tons and 
represented 5% of the total furnace capaci- 
ty of the U.S. plus Canadian industry. 
However, several plants completed minor 
expansions or changed product mix to ef- 
fectively offset this loss. 

Three firms produced fused alumina- 
zirconia abrasive (table 14), two with plants 
in both Canada and the United States. All 
production was used for abrasive applica- 
tions. Output decreased in both tonnage and 
value in 1982 and was only 33% of furnace 
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capacity. 

Seven firms in the United States and 
Canada produced silicon carbide in eight 
plants (table 14) in 1982. The companies 
produced crude material for abrasives, re- 
fractories, and other nonabrasive uses. To- 
tal production was only 5396 of furnace 
capacity. Capacity utilization would have 
been lower except that one company dis- 
mantled its reserve silicon carbide plant in 
Canada. Output during the year decreased 
28% to 112,000 tons and value decreased 
21%. Abrasive use decreased 31% and 
accounted for 36% of output. Metallurgical 
applications use decreased 25% and ac- 
counted for 46% of the output. Refractory 
applications use decreased 22% and ac- 
counted for 16% of the total output. Stocks 
totaled 15,200 tons as of December 31, 1982. 

General Electric Co. established a new 
operation in Houston, Tex., to manufacture 
and sell parts made of silicon carbide. Ini- 
tially, parts were to be manufactured for 
critical wear components for pumps, valves, 
compressors, and other devices used in the 
energy and chemical process industries. 

In the Stockpile Report to the Congress 
by the General Services Administration, 
December 31, 1982, the inventory of crude 
fused aluminum oxide in 1982 was approx- 
imately 250,000 tons, and the stocks of 
aluminum oxide abrasive grain were about 
51,000 tons. The stocks of silicon carbide 
crude were 80,550 tons, and the goal was 
29,000 tons. 

Metallic abrasives were produced by 11 
firms in 13 plants in the United States in 
1982 (table 15). Steel shot and grit compris- 
ed 88% of the total quantity of metallic 
abrasives sold or used; chilled iron shot and 
grit, annealed iron shot and grit, and other, 
the remainder. Three States supplied 8096 
of the total sold or used—Pennsylvania, 
32%; Ohio, 28%; and Michigan, 20%. Other 
large suppliers operated in Indiana and 
Virginia. The total quantity, sold or used, 
decreased 27% from that of 1981, and the 
value decreased 25%. 

Shipments of chilled and annealed iron 
shot and grit decreased moderately in quan- 
tity and value when compared with that of 
1981. Jumbo Manufacturing, Inc., had start- 
ed producing chilled iron shot and grit in 
Tippecanoe, Ind., in 1981 and expanded into 
malleable (annealed iron) shot and grit in 
early December 1982 with the startup of a 
new furnace and production line. 
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TECHNOLOGY 


A sequence of operations was developed 
for the closed die hot forging of coarse- 
grained vitrified bonded abrasives. The 
process offered substantial savings in ener- 
gy and materials handling over the conven- 
tional heat bonding process, which required 
high temperatures for extended time. In a 
commercial operation, hot forging should 
reduce the time and temperature required 
and minimize the scrap loss because high 
dimensional precision could be achieved. 
Properties of forged abrasive samples were 
comparable to those of the conventionally 
made product. A specific amount of heating 
prior to thermomechanical processing of 
the sample and a post-forge annealing were 
necessary to achieve standard physical 
properties. Dilative behavior occurred in 
the deforming process.** 

Major improvements in the components 
of coated abrasive belts—abrasive, backing 
material, and joints—have made possible 
the switch from the use of grinding wheels 
to belts for cylindrical grinding of rolls and 
tubes. Cost saving of 20% to 60% were 
reported because (1) metal removal rates 
were three times faster with belts than with 
wheels; (2) quick belt changes, from coarse 
to fine grits, permitted faster finishing oper- 
ations; and (3) continuous free cutting ac- 
tion could be achieved with no loading or 
glazing. 

Superior Graphite Co. continued pilot 
development of a proprietary continuous 
furnacing operation for the production of 
microcrystalline beta silicon carbide. Ini- 
tially only a grade of 60% to 70% silicon 
carbide was produced, but an improved 
process reportedly produced a grade of 95%. 
A commercial-size furnace, 10 times larger 
than the pilot furnace, was scheduled for 
operation in February 1983. The company 
reported that this process meets all environ- 
mental standards. It was reported that ma- 
terial testing was underway in several areas 
of application that require fine-grained sili- 
con carbide.“ 

A blast furnace bosh with a composite 
lining, silicon carbide brick on the hot face 
and high-thermal-conductivity carbon brick 
against the shell, and external spray cooling 
was installed in the Sparrows Point K 
furnace of Bethlehem Steel Corp. Radio- 
active-isotope measurements of the lining 
after 3.5 years of operation indicated that 
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the composite lining had twice the thick- 
ness of an anthracite-based carbon brick 
lining operated for a similar period of 
time.“ 

A study showed that rhombohedral boron 
nitride (BN), a layer structure with a three- 
layered stacking sequence, may be convert- 
ed to cubic BN when explosive shock- 
compressed at 40, 60, and 100 gigapascals. 
Hexagonal BN was converted to wurzite- 
type BN under the same conditions. These 
results indicate that the transformation 
proceeded by a diffusionless mechanism in 
which the stacking sequence of the BN 
layers in the starting materials was retain- 
ed during the process.* 

A study showed that when cubic boron 
nitride wheels were used for sharpening 
tool steel hobs the depth of cut was 10 times 
greater and the total sharpening time was 
80% less than when using aluminum oxide 
wheels. Only 72 passes were required to 
sharpen all flutes on the hob compared with 
a minimum of 720 passes on a conventional 
machine with aluminum oxide wheels.“ 


1Physical scientist, Division of Industrial Minerals. 
n, P. Tripoli and Novaculite—The Little Known 
Relations. Ind. er. (London), No. 184, January 1983, 


P. 
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Table 14.—Crude artificial abrasives manufacturers in 1982 


Company : Location | Product 
Carborundum Electro Minerals Co., Div. of Niagara Falls, N..“) Fused aluminum oxide 
Standard Oil of Ohio. ! (high paray. 
Vancouver, Wag Silicon carbide 

iagara Falls, Ontario, Canada _ _ _ Fused aluminum oxide 
paw gen. Quebec, Canada Silicon carbide 

ESK Corp --------------------—— Hennedin, Il __-—----------- 

The Exolon Co ____________________ Thorold, Ontario, Canada _ _ _ _ _ _ _ Fused aluminum oxide 
(regular), aluminum- 
zirconium 

Ferro Corp., Ab Di Cade ls Madelein Quebec, Canada silicon carbid 

CCC Falls, NY e Fused al = oxide 
an 
N Falls, Ontario, Canada usain un ozide 
iagara 0, Sss um 
( ) and silicon carbide. 
Norten Huntsville, Ala |... aluminum oxide 
(high purity) 
Worcester, Maas General abrasive process- 
ing. 
ahy under pec Canada Silicon carbide. 
Chivpewa, 5 Fused aluminum oxide 
(regular and high puri- 
ty) and aluminum- 
zirconium oxide. 

Satellite All SD: NIETO TLE ICE aa eee Springfield, Pa _____________ Silicon carbide. 

Washington Mi rasives co iagara Falls, Ontario, Canada _ _ _ Fused aluminum oxide 
(regular). 

Table 15.—Producers of metallic abrasives in 1982: 
: Product (shot 
Company Location and/or grit) 
Abrasive Materials, Ine MT 8 Cut wire 
J)yJ;ͤõͤͤͤͤ ĩð2³A ( Sui Pittsburgh, fa Steel. 
Ervin Industries, Ine ian, Mick Do 
Pih Rays a vp IE Butler Pa __ ĩð A ee Do 

Globe Steel Abrasives o eld, Ohio 

Jumbo Manufacturing Ine Tippecanoe, Ind Chilled iron 

Metal Tec Steel Abrasives co Canton, Mich __ _ Steel 

National Metal Abrasive co Wadsworth, Ohio Do 

e mco... ˙- u us Lodo Butler, Pa __ _ _ Do 

Pellets, Inc Tonawanda, N.Y T Cut wire 

Steel Abrasives, Ine Fairfield, Ohio... Chilled iron 

Wheelabrator-Frye Ilnln c Mishawaka, Ind 


1Excludes secondary (salvage) producers. 
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Table 16.—Crude manufactured one omen in the United States and Canada, 
y kin 
(Thousand short tons and thousand dollars) 


Kind 1978 1979 1980 1981 1982 
Silicon carbide’ _________________________ 182 *196 170 156 112 
NV C cs ne RC T $51,371 *$62,702 $64,346 $68,839 $54,507 
Aluminum oxide (abrasive grade)) 142 22 193 203 132 
Ü ⁰—¹A.A y neg sa $46,633 *$67,511 $63,881 $73,712 $45,975 
Aluminum-zirconium oxide 23 28 19 W 8 
l Dude pA a an ucl $14,668 $14,893 $8,438 W $4,600 
Metallic abrasivee s 204 264 233 228 166 
·⁰¹r˙ Se ³ n AL u $59,882 $84,918 $80,281 $82,952 $62,389 
M Se ͥ ͥ ⁰» ee aS, 551 €713 615 3587 418 
Total value- -------------------- $172,554 °$230,024 $216,946 225,503 $167,471 


° Estimated. W Withheld to avoid disclosing company proprietary data. 
1Figures include material used for refractories and other nonabrasive purposes. 
2Shipments for U.S. plants only. 

Excludes U.S. and Canadian production and value of aluminum-zirconium oxide. 


Table 17.—End uses of crude silicon carbide and aluminum oxide (abrasive grade) in the 
United States and Canada, as reported by producers 


1981 1982 
Use Quantity Value Yearend Quantity Value Yearend 
(short tons) (thousands) oes o (short tons) (thousands) 5 
SHLICON CARBIDE 
Abrasives 58,920 $28,395 4,883 40,367 $22,917 4,955 
Metallurgical __.____.. ----- 68,440 25,866 6,576 51,251 20,596 8,551 
Refractories. _~____________ 23,596 12,896 1,319 18,371 9,980 1,399 
e E 4,957 1,683 1,881 2,225 1,014 248 
„„ u xu u m u zs 155,913 168,839 14,659 112,214 54,507 15,153 
ALUMINUM OXIDE 
Regular: Abrasives plus refractories? 7166,162 155,796 111,169 116,727 37,506 19,726 
High pur it 37,003 17,916 5,339 14,846 8,470 1,382 
Total 203,165 73,712 16,508 131,573 145,975 21,108 


"Revised. 
1Data do not add to total shown because of independent rounding. 
2? Abrasives combined with refractories to avoid disclosing individual company proprietary data. 


Table 18.—Production, shipments, and annual capacities of metallic abrasives in the 


United States, by product! 
Production Sold or used Annual 
Product Quantity Value Quantity Value capacity? 
(short (thou- (short (thou- (short 
tons) sands) tons) sands) tons) 
1981: 
Chilled iron shot and grit: 16,375 $4,394 13,606 $3,672 19,500 
Annealed iron shot and grit 5,162 1,591 5,216 1,610 7,300 
Steel shot and grit 206,832 65,700 208,638 76,520 273,000 
Al... ³ r E 342 845 377 1,150 1,800 
TOOL uec Pm S 2232 una 228,711 12,930 221,837 82,952 XX 
1982: 
Chilled iron shot and grit .. W W W W W 
Annealed iron shot and grit.. _ W W W W W 
Steel shot and grit 149,741 54,571 146,910 55,448 273,000 
G K 8 20,394 7,181 19,530 6,941 36,000 
Total ũ aß —— 170,135 61,752 166,440 62,389 XX 


W Withheld to avoid disclosing company proprietary data, included with "Other." XX Not applicable. 

1Excludes secondary (recycle) producers. 

Total quantity of the various types of metallic abrasives that a plant could have produced during the year, workin 
three 8-hour shifts per day, 7 days per week, allowing for usual interruptions, and assuming adequate fuel, labor, an 
transportation. 

Includes chilled iron shot and grit, annealed iron shot and grit, cut wire, aluminum, and stainless steel shot. 
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Aluminum 


By Frank X. McCawley' and Pamela A. Stephenson? 


As a result of weak demand, domestic 
production of primary aluminum fell to 3.61 
million short tons, the lowest annual rate 
since 1968. By yearend 1982, the rate of 
primary aluminum production declined to 
58% of annual capacity. Annual demand, as 
measured by net shipments of ingot and 
mill products to domestic industries, de- 
creased 10% to 5.5 million tons, as a result 
of depressed demands in all markets except 
the containers and packaging market. Pro- 
ducer inventories of aluminum ingot, mill 
products, and scrap aluminum decreased. 
Exports of crude, semifabricated, and scrap 
aluminum fell while imports of these items 
increased. In 1982, the value of imports 
exceeded the value of exports of crude, 
semifabricated, and scrap aluminum by 
about $170 million, compared to a net ex- 
port value of $100 million in 1981. 

Consumption of new and old purchased 
scrap decreased slightly. A decline in die- 


cast alloys accounted for most of the de- 
crease in production of secondary alumi- 
num alloys. 

Announced plans for the construction of 
new smelters in many countries were de- 
ferred as world demand for aluminum 
decreased and producers sustained financial 
losses throughout the year. 

Domestic Data Coverage.—Domestic da- 
ta for aluminum are developed by the Bu- 
reau of Mines from two separate, voluntary 
surveys of U.S. operations. Typical of these 
surveys is the Aluminum Scrap survey. Of 
the 912 survey requests sent monthly and 
annually to 142 companies or operations, 
67% responded, representing 76% of the 
total new and old aluminum scrap con- 
sumed shown in tables 2 and 4. Consump- 
tion data for the nonrespondents were esti- 
mated based on prior monthly or annual 
consumption levels. 


Table 1.—Salient aluminum statistics 
(Thousand short tons and thousand dollars unlees otherwise specified) 


1978 1979 1980 1981 1982 
United States 
i e 32 8 4,804 5.023 5,130 4.948 3,609 
e LL EC EU NT $5,191, 064 $6,130,302 — $7,346,410 $7,520,841 $5,485,121 
Price: Producer list, ingot, average cents per 
pound... ee ee eene 54.0 61.0 71.6 76.0 76.0 
Secondary recovery ----------------- 1,323 1,401 1,389 71,537 1,616 
Exports (crude and semicrude) .. ........ 520 773 1,483 867 824 
Imports for consumption (crude and semicrude) 1,080 840 713 935 968 
Aluminum industry shipment 839 6,922 6,008 6,054 P5,455 
nsumption, apparent 6,045 5,888 5,065 "5.087 4,818 
World: Production... „ 715,577 716,065 "16,955 P16,614 *14,626 
“Estimated. Preliminary. "Revised. 
1To domestic industry. 
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Legislation and Government Pro- 
grams.—On April 6, a three-judge panel of 
the Federal Appeals Court in San Fran- 
cisco, Calif., ruled that public utilities, not 
industries, should have the first rights to 
nonfirm power provided by the Bonneville 
Power Administration (BPA). The 20-year 
electric power contracts between BPA and 
six aluminum producers, serviced by the 
Direct Service Industries (DSI) and signed 
in 1981, were declared invalid. Under the 
BPA-DSI contracts, the aluminum industry 
customers had first access to nonfirm pow- 
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er. 

In response to an electric power rate 
increase of 50% announced in October by 
BPA, DSI customers filed appeals in the 
U.S. Ninth Circuit Court of Appeals in San 
Francisco, Calif., and to the Federal Energy 
Regulatory Commission to determine juris- 
diction over BPA rate proposals to the 
industry customers. The complaint in Fed- 
eral court charged that procedures used by 
BPA in establishing the October rate vio- 
lated provisions of existing legislation. 


DOMESTIC PRODUCTION 


Primary.—Production capacity of Mar- 
tin-Marietta Aluminum Co.'s Goldendale, 
Wash., plant was increased by 65,000 tons 
per year. Noranda Aluminum Inc. increas- 
ed the New Madrid, Mo., smelter's annual 
production capacity with an 85,000-ton pot- 
line in November, but operation of the new 
section was not started. Intalco Aluminum 
Co.'s Ferndale, Wash., and Ormet Corp.'s 
Hannibal, Ohio, smelters increased produc- 
tion capacities by upgrading the efficiencies 
of existing potlines. In May 1982, Alumi- 
num Co. of America (Alcoa) announced the 
permanent closing of the 160,000-ton-per- 
year Point Comfort, Tex., smelter. This 
high-operating-cost plant utilized natural 
gas-fueled power and had been temporarily 
closed since 19778. 

During 1982, 964,550 tons of annual pri- 
mary aluminum production capacity was 
shut down owing to a continuing decline in 
general economic conditions and.a weak 
aluminum market. The shutdowns occurred 
throughout the year, and by yearend, the 
operating rate of primary smelters was 58% 
of capacity. During the year, Alcoa cut back 
production at its smelters at Alcoa, Tenn., 
and Rockdale, Tex., and at the experimen- 
tal plant at Palestine, Tex. Cutbacks also 
occurred at Reynolds Metals Co. plants at 
Listerhill, Ala., Troutdale, Oreg., and 
Longview, Wash., and at Kaiser Aluminum 
and Chemical Corp. plants at Chalmette, 
La., Spokane (Mead), Wash., and Ravens- 
wood, W. Va. Other cutbacks included Arco 
Metals Co., formerly Anaconda Aluminum 
Co., smelters at Sebree, Ky., and Colum- 
bia Falls, Mont.; at the Consolidated Alumi- 
num Corp. smelter, New Johnsonville, 
Tenn.; at Eastalco Aluminum Co. smelt- 
er, Frederick, Md.; and at Martin-Marietta 
Aluminum smelters at The Dalles, Oreg., 


and Goldendale, Wash. Production cutbacks 
were also made at National Southwire Alu- 
minum Co. smelter, Hawesville, Ky.; at 
Noranda Aluminum smelter, New Madrid, 
Mo.; at Ormet smelter, Hannibal, Ohio; and 
at Revere Copper and Brass Co. Inc. smelter 
at Scottsboro, Ala. At the end of 1982, status 
of the U.S. primary aluminum industry was 
as follows: 2 smelters permanently closed, 5 
temporarily shut down, 20 operating at 
roduced capacity, and 6 operating at full 
capacity. 

In the last week of October, Revere 
announced that it filed a petition to reor- 
ganize under chapter 11 of the Federal 
bankruptcy laws. Revere indefinitely sus- 
pended all operations at the 117,000-ton-per- 
year Scottsboro, Ala., smelter in June owing 
to depressed aluminum markets. The smelt- 
er reportedly had the highest operating 
costs in the United States. 

Kaiser shut down the last operating 
potline at the 163,000-ton-per-year Ra- 
venswood, W. Va., smelter in January after 
employees at Ravenswood rejected Kaiser's 
offer to keep the 40,750-ton-per-year potline 
in operation providing the workers agreed 
to changes in work practices and seniority 
provisions. Kaiser reportedly maintained 
the work changes were necessary if the 
Ravenswood plant was to be competitive. 

In August, BPA announced that the elec- 
tric power rate for direct service industrial 
customers, which included the aluminum 
smelters in the Pacific Northwest, would 
increase from 17.3 to 25.9 mills per kilowatt 
hour effective October 1. The rate was later 
changed to 24.5 mills per kilowatt hour. 

In November, the labor contract between 
hourly workers and Arco, at its Sebree, Ky., 
180,000-ton-per-year smelter expired. Ne- 
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gotiations between Arco and the Alumi- 
num, Brick, and Glass Workers Internation- 
al Union continued through the end of the 
year with no agreement concluded. Despite 
.a reported vote by the local union to strike 
when the old pact expired, operation of the 
plant continued at a 64% operating rate. 
The impasse between Arco and the workers 
centered on economic issues. The Sebree 
contract was the only labor contract to 
expire in 1982 at a primary smelter. 
Secondary.—Used beverage can scrap 
(UBC) continued to be the major source of 
old scrap for both primary and secondary 
producers. UBC toll-treated for primary 
producers is included in the Bureau of 
Mines consumption tabulation for second- 
ary producers. UBC that was recycled to- 
taled 520,000 tons in 1982 or about 46.5% of 
the 1.12 million tons of aluminum beverage 
cans used in the United States. While the 
total can scrap that was recycled increased 
in 1982, the percentage of cans recycled 
decreased from the 49.2% (revised) in 1981 
because 4.1 billion more new aluminum 
beverage cans were used in 1982. 
Intrametco Processing, a joint operation 


79 


of Intra American Metals, Inc., of Indian- 
apolis, Ind., and Henry Fligeltaub Co. of 
Evansville, Ind., began operation of an alu- 
minum recycling plant in Evansville to 
produce aluminum alloys from scrap. The 
scrap, melted in an electric induction fur- 
nace and then alloyed in a gas-fired furnace, 
is shipped molten to nearby aluminum 
mills. The plant made significant improve- 
ments to reduce melt loss and was able to 
utilize many grades of contaminated scrap. 

Alcan Ingot and Powders Div. of Alcan 
Aluminum Corp. ceased production of sec- 
ondary casting alloys as its Joliet, Ill., plant 
and will use the 24,000-ton-capacity plant to 
use can scrap. Wabash Alloys, Inc., of Wa- 
bash, Ind., acquired the inventories of the 
casting plant and will process outstanding 
orders for secondary alloys. 

American Can Co. announced plans to 
sell its U.S. Reduction Co. subsidiary, one of 
the largest domestic secondary aluminum 
producers, within the next 2 years. U.S. 
Reduction's smelter in East Chicago, Ill., 
was closed for 3 months owing to a strike 
with the Oil, Chemical, and Atomic Work- 
ers Union. 


CONSUMPTION 


Contributing to the aluminum consump- 
tion decline were the weak markets in the 
transportation and construction industries 
caused by declines in the sales of new 
domestic automobiles and new houses. 

The containers and packaging industry” 
continued as the major consumer of alumi- 
num. The aluminum beverage cans indus- 
try, shipping 51.7 billion aluminum cans,‘ 
approximately 89% of total beverage can 
shipments, continued as the largest single 
user of aluminum sheet, accounting for 1.12 
million tons, or 37% of the net shipments of 
sheet. The use of aluminum cans for pack- 
aging fruits and vegetables increased as a 
result of the development of new aluminum 
alloys with acceptable deep-drawing and 


greater strength.“ A method that injects 
liquid nitrogen during packaging is current- 
ly being used to package fruit juices, nuts, 
and wines in aluminum cans.* 

Although domestic passenger-car sales 
continued to be weak throughout 1982, the 
use of aluminum per automobile produced 
continued to increase. Significant applica- 
tions in automobiles of the 1980’s include 
aluminum radiators, engine blocks, and 
bumpers. By 1990, the average 2,250-pound 
car was expected to utilize about 200 pounds 
of. aluminum.” Several makes of domestic 
automobiles used 180 to 285 pounds of 
aluminum per vehicle in 1982. In 1983, a 
domestic sports car is expected to contain 
350 to 400 pounds of aluminum. 


80 MINERALS YEARBOOK, 1982 


Table 2.—Consumption of and recovery from purchased new and old aluminum scrap 
in the United States, by class 


(Short tons) 
Calculated recovery 
" Co 
a merece Aluminum Metallic 
1981 
Secondary smelters’... sss ~~ ee 976,304 184,184 845,011 
i producerg LLL L e LEE 730, 736 620,836 664,992 
Fabricators ~- e ß E S a 167,708 144,748 154,878 
/ nN ca eee ee 99,903 84,170 90,541 
Chemical producers -__ ________~.-.-------------- 31,133 21,004 21,469 
Totals oc aana eg 2,012,379 1,654,892 1,776,891 
Estimated full industry coverage 2,239,000 1,838,000 1,973,000 
1982 
Secondary smelterrer -------------------------——- 888,828 112,847 169,555 
i producer ------------------ 55 741,713 621,509 666,280 
Fabricalol ouch i LL s 218,128 186,024 199,175 
Foundries — nno la eet 90,315 76,080 81,871 
Chemical producers __________-_--_-----.- ud eL EA 39,904 17,683 , 18,300 
Tol; uu RM ß ED 1,978,888 1,614,148 1,735,181 
Estimated full industry coverage __ - ~~ 2,095,000 1,707,000 1,836, 
"Revised. 


1Excludes recovery from other than aluminum-base scrap. 


Table 3.—Aluminum recovered fram purchased scrap processed in the 
United States, by kind of scrap and form of recovery 


(Short tons) 
| 1981 1982 
KIND OF SCRAP 
New scrap: 
Aluminum Délé ___ er ere ee me. | "947,714 "856,429 
00m ½ LU LE ALI A 114 103 
Cÿö⅛ ad ag I S "300 €270 
Magnesium-base __ - - - SS s ee 210 167 
OM: enaa a RRE 1948, 338 855,969 
Old scrap: 
Aluminum basssssseeez;Dhꝛꝰ „„ 1587, 858 $758,714 
/ soho eee Se s ee, r58 *52 
Zine basé- o ⁵⅛ð2 A Lu ĩ du 71,068 °961 
Magnesiuim-base __ - - -----------------------------—- inde 31 322 
777ööð—vꝗÜ1r ð⅛˙Üüà]. ] ; ³mDꝓ—.:.. eet "589,015 760,049 
Grand total C (—————Á— EHE 11, 537,353 1,616,018 
FORM OF RECOVERY | 
// Ü⁰o' ³ d 1.1 
, e ß i ie de 71,487,195 1,512,174 
In brass and bronte: o Lec Le IL Su dui icc cui t 1172 
In zinc-base ööööö( ³ðOA m 71,368 “1,281 
In magnesium alloys ___ „„ „ũ „„ 241 489 
Dissipative forms _—--—------------------------------------—- 47,210 41,582 
Total ied rcc cde AAA ĩ A 8X | 71,537,353 1,616,018 


*Estimated. ‘Revised. 
The amount of aluminum alloys recovered from aluminum-base scrap in 1981, including all constituents, was 1,011,553 
tons from new scrap and "765,338 tons from old scrap and sweated pig, a total of “1,776,891 tons. 
amount of aluminum alloys recoverod from aluminum-base scrap in 1982, including all constituents, was 913,189 
tons from new scrap and 821,992 tons from old scrap ánd sweated pig, a total of 1,735,181 tons. 
Includes recovery in deoxidizing ingot assuming 85% aluminum content in such ingot. 
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Table 4 —Stocks, receipts, and consumption of purchased new and old aluminum scrap 
and sweated pig in the United States i in 1982! 


(Short tons) 
Net ; 
Class of consumer and type of scrap EH jéceiptel xi iod 5 91 
Secondary smelters: 
New scrap | 
Solids and clippings - - - - - —- - - - -- - - i —- — —— 18,900 258,944 260,331 17,513 
Borings and turnings — - --—-—----------------- 13,912 138,587 139,708 12,791 
BI aan u E CM E Srey s w w W W 
Dross and skimming ss? 7,763 84,509 84, 400 7,872 
J ˙¹⅛¹ 1. k ⁊ð ʒ ee am as: 294 19,737 19,781 250 
"Total a ² ² .“ k.: x ete 40,869 501,777 504,220 38,426 
Old scrap: i | 
Castings, sheet, clippings- — - - - - -- 2. 12,286 162,134 161,868 12,552 
Aluminum-copper radiators________________-_- 1,577 20,238 20,363 1,452 
Aluminum cans ------------------------- 2,185 *110,695 4110, 654 2,226 
P/ oma cuiu n ci ee teed ae Sas 154 21,698 21,645 202 
Tohea E 16,202 314,760 814,530 16,432 
Sweated (UD M REM mr 11,445 69,038 70,078 10,405 
Total secondary smelters _________________ 68,516 885,575 888,828 65,263 
Primary pro pem foundries, fabricators, chemical plants: 
ew scra 
Solids and clippings p ————— OLS 15,478 450,905 441,969 24,414 
Boringa and turnings - - 328 25,955 25,909 874 
Jõõ ³ĩÄWAAA. ³ðͤ u y 8 W W W W 
Dross and skimmings J 8 166 34,272 33,608 830 
, e NS UL as says 5,526 31,461 33,422 3,565 
Total. etn et nu ss Sua ERT za 21,498 542,593 534,908 29,183 
Old scrap: | | 
Castings, sheet, clippings- - - - - - - - - - --- -- -- —-—— 1,704 59,223 59,940 987 
Aluminum-copper radiators ________________~- 57 1,262 1,264 55 
Aluminum cans -—--------------------——- 19,597 4451,065 4453,072 17,590 
rr eee sag 2,518 22,864 23,355 2,027 
Motel ciate eet eee eee 23,876 534,414 537,631 20,659 
Sweated pig SE ETE E ĩ aa S E 3 1,126 17,441 17,521 1,046 
Total primary producers, etc ________------- 46,500 1,094,448 1,090,060 50,888 
All scrap consumed: 
New scrap: 
Solids and rr. 34, 378 709, 849 702, 300 41,927 
Borings and turning 14.240 164,542 165,617 13,165 
C 5i y CE 2,219 7,748 1,159 2,208 
Dross and skimmings - - - - - - - --—-- ------—--——— 7,929 118,781 118,008 8,702 
Other aa et 3,601 43,450 45,444 1,607 
fotal nens? ee 62,367 1,044,370 1,039,128 67,609 
Old scrap: ee le U U Y 
Castings, sheet, clippings- - - - - -— 13,990 221,357 221,808 13,539 
Aluminum-copper ists 1.634 21,500 21,627 1,507 
Aluminum cans __ _ ` 21,782 561,760 563,726 19,816 
Other noe a Si ue 2,672 44,557 45,000 2,229 
Total old scrap ----------------------- 40,078 849,174 852,161 37,091 
Sweated pig 12,571 86,479 87,599 11,451 
Total of all scrap consumed- - _ _ _ UNSERES 115,016 1,980,023 1,978,888 116,151 


W Withheld to avoid disclosing company proprietary data. 
Includes imported scrap. According to reporting companies, 12.62% of total receipts of aluminum-base scrap, or 
249, 812 short tons, was received on toll arrangements. 
zincludes inventory adjustment. 
Includes data on foil. 
“Used beverage cans toll-treated for primary producers are included in secondary smelter tabulation. 
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Table 5.—Production and shipments of secondary aluminum alloys by 
independent smelters in the United States 


(Short tons) 
1981 1982 
: Net . Net 
Production shipments Production shipments 
Die-cast alloys 
18% Si, 360, etc. (0.6% Cu, maximum --------- 93,676 93,308 94,899 94,277 
880 and variations „ 891,585 892,672 381 456 382,153 
Sand and permanent mold: 
95 / 5 Al-Si, 356, etc. (0.6% Cu, maximum 37,610 36,930 34,618 34,954 
No. 12 and variations. - — - - k W W W W 
No. 319 and variations ~ Qs 50,652 50,314 47,580 47,192 
F-132 alloy and variations... - ----- ------------- 15,751 15,278 10,717 11,176 
Al-Mg alloys . 1,378 1,529 661 819 
Ane. ⁵ð—j ee ele e esas 8,897 7,846 5,058 5,188 
Al-Si alloys: (0.6% to 2.0% Cu- „ 5,758 5,561 4,759 4,842 
Al-Cu alloys (1.5% Si, maximum 3,364 3,344 8,352 8,464 
Al-Si-Cu-Ni alloys... 2 2 222-222-2222 2222-22 | 4,118 4,621 18,781 13,689 
Dthep os ann aE Dye 4,089 4,790 44 2,590 
Wrought alloys: Extrusion billets gꝛ 108,134 106,814 106,426 106,507 
Destructive and other uses: Steel deoxidation: 
Grades 1, 2, 3, and —ꝛmüuʃ— ccc LLL LLL L2 80,831 31,508 28,116 21,926 
Miscellaneous: 
Pure (97.0% A)) rk 4444 1.203 958 399 638 
Aluminum-base hardeners -_ „ 1,493 1,857 972 1,178 
Other uz sa 2 x Š 10,066 10,010 19,363 19,247 
Tota]; eee eee eee eee Se 768,765 767,352 754,605 155,835 
Lees ase of materials other than scrap: 
imary aluminum... —_---_--------_-------- 43,047 -- 40,262 E 
Primary silicon 2 2 22 „é ; FON | E 
% A ³ꝛ1A mut 8 2,778 M 2,405 = 
Net metallic recovery from aluminum scrap and sweated pig 
consumed in Sroductiot of secondary aluminum ingot? _ _ _ _ _ 682,944 NR 672,945 m 


W Withheld to avoid disclosing company proprietary d data; included with “Other” under Sand and permanent mold." 
Includes other die-cast alloys and other miscellan 


No allowance made for melt-loss of primary aluminum and alloying ingredients. 


Table 6.—Apparent aluminum supply and consumption in the United States 


(Thousand short tons) 
1978 1979 1980 1981 1982 
Primary Production: = oie ee 4,804 5,023 5,130 4,948 3,609 
Change in stocks:! Aluminum industtr h +106 +4184 +25 -765 7203 
Mpo G os eee Se !!!...... ewe ate E EE 1,080 840 713 935 968 
Secondary recovery: 

NSW.BSCFRD. ũ ũ V...: y . ee owe ae 1,098 1,163 1,058 71,137 974 
Old crap era e ups te t ey em 575 614 680 1836 862 
ahhh 8 7663 7,824 7.606 7,091 6,616 

Leas total exportnsswC«snsssnsssnsss 2l2222l-- 520 773 1,483 867 
Apparent aluminum supply available for domestic manufacturing 7,143 7,051 6,123 6,224 5,792 
Apparent consumption“ 6,045 5,888 5,065 5,087 4,818 

"Revised. 


Positive figure indicates a decrease i in stocks; negative figure indicates an increase in stocks. 
Metallic recovery from purchased, tolled, or imported new and old aluminum scrap expanded for full industry 
cove 


3 Apparent aluminum supply available for domestic manufacturing lees recovery from purchased new scrap (a measure 
of consumption in manufactured end products). 
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Table 7.—Distribution of end-use shipments of aluminum products in the 


United States, by industry 


8 


Qo 


1980 1981 1982 
Indust tity Percent ooo, Percent tity Percent 
as (thousand of (thousand of (thousand of 
short tons) total short tons) total short tons) total 
Building and construction 1,310 18.5 1,265 18.8 1,145 18.8 
Transportation 11,116 15.7 1,072 15.9 875 14.8 
Containers and packaging 1,667 23.5 1,756 26.1 1,784 29.2 
Electrical... olde 698 T9.8 666 9.9 566 9.3 
Consumer durables 439 6.2 488 1.2 388 6.4 
Machinery and equipment 1414 5.8 421 6.2 821 5.4 
Other markets 1299 4.2 318 4.7 270 4.4 
Statistical adjustement _ _ _ _ _ _ r. 60 8 +68 1.0 +100 1.6 
Total to domestic users 6,008 84.5 6,054 89.8 5,455 89.4 
Exports __ ß cue 1,097 15.5 685 10.2 647 10.6 
Grand total 7,100 100.0 6,739 100.0 6,102 100.0 
PPreliminary. "Revised. 
Source: The Aluminum Association, Inc. 
Table 8.—Net shipments of aluminum wrought! and cast products in the 
United States, by producers 
(Short tons) 
1980 1981 1982P 
Wrought products: 
Fh WWW. 8,346,305 3,414,272 3,033,050 
Rolled and continuous-cast rod and bar; wire 606,368 523,303 435, 
Extruded rod, bar, pipe, tube, shapes; drawn and welded tubin ggg 1,164,827 1,108,312 993,346 
Powder, flake, paste — 58,285 53,873 ,986 
Forgings (including impact) 66,635 69,501 52,105 
Total zz xou m Ed em 1 5,242,420 5,164,261 4,554,144 
Castings: 
SONG Mee a 8 120,51 122,882 108,230 
Permanent mold 192,822 172,351 116,215 
Ca = Nef NIST ĩðù—U,Ed ¼ʃC·lů AE 443,357 476,431 406,216 
Other a Pe Ee CON ⁰ ⁰ a E ER 12,140 ; 22,461 
Total nhieu uU m miM s 768,835 790,628 653,122 
F ³oÜðwwſ a ee ees 6,011,255 5.954.889 5.207.266 
PPrelimi 


inary. 
1Net shipments derived by subtracting the sum of producers’ domestic receipts of each mill shape from the domestic 


industry's gross shipments of that shape. 
Source: U.S. Department of Commerce. 
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Table 9.—Distribution of wrought products in the 


United States 
(Percent) 
1980 1981 1982P 
Sheet, plate, foil: : 
Non-heat-treatabtdgglllulu „„ 51.4 54.3 55.4 
B JJ ³ ð ſſ 8 4.5 3.6 3.1 
MANAPAS HAN Y Os AP D 7.9 8.2 8.1 
Rolled and continuous-cast rod and bar; wire: 
sbar WiO ————— ee ee ³ 4.3 3.3 2.7 
Cable and insulated wire... „„ 7.3 6.8 6.9 
Extruded products: 
Ku u suan am u Hon 
Hat ³ð : . 354 
To E NM ind BT a RE ũ ũ ͤ “ HD VE CC hu N 18.1 17.5 18.7 
OI ISI ꝛ⅛r s E S ss SA s ss 8 1 1 
Welder s L ß d sur EL ĩ d ĩ ß Sa 9 1.1 5 
Powder, flake, paste. _ ~ - - > - - - - - - ~~ %ũœc 1.1 1.0 9 
Forgings (including: impacts) PM FR ᷣͤ ÄTFr— ß y x 1.3 1.4 1.1 
C no tct eet elm e pU Ad te eC EAE 100.0 100.0 100.0 
PPreliminary. 
Source: U.S. Department of Commerce. 
STOCKS 


Inventories of aluminum ingot, mill prod- 
ucts, and scrap at reduction and other 
processing plants as reported by the Bureau 
of Industrial Economics, U.S. Department 


of Commerce, decreased from 3,303,325 tons 
at the end of 1981 to 3,099,740 tons at the 
end of 1982. 


PRICES 


The producers’ list price for 99.5% pure 
aluminum ingot remained at 76 cents per 
pound throughout 1982. The average spot 
price, or U.S. market price, as published by 
Metals Week (McGraw-Hill) for the year 
was 46.8 cents per pound. The year began 
with an average spot price of 51.3 cents per 
pound, but by June, the price declined to 
42.9 cents. For the remainder of the year, 
the average price fluctuated between 44 and 
47 cents per pound, ending the year at an 
average of'46.6 cents per pound. Prices on 
the London Metal Exchange (LME) began 
the year at an average of 50.5 cents per 
pound, fell to 41.7 cents in June, then rose 


to about 44.7 cents by yearend. The average 
LME price for the year was slightly under 
45 cents per pound. 

The price of secondary smelter alloyed 
aluminum ingot, as quoted in the American 
Metal Market, ranged from 83 to 96 cents 
per pound throughout the year. The price of 
aluminum borings and cast scrap ranged 
from 13 to 28 cents per pound, depending on 
the location of the material, at the begin- 
ning of 1982, to 8 to 18 cents by yearend. 
Aluminum-copper clippings ranged from 23 
to 32 cents per pound in January and 17 to 
21 cents at yearend. 


FOREIGN TRADE 
U.S. tariff rates in effect during 1982 for Unwrought metal (in coils) - - - - _ - 3% ad valorem 
| à | Unwrought metal (other than 
wrought and unwrought aluminum prod- aluminum silicon alloys) _ _ _ _ _ _ 0.6 cent per pound 


ucts are included in the following table:* 


Wrought aluminum rs, plates, 


sheets, stri! ?) / 7 3% ad valorem 
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Table 10.—U.S. exports of aluminum, by class 


1981 1982 
Class Quantity Val Quantity Val 
(short ue (short ue 
tons) (thousands) tons) (thousands) 
Crude and semicrude: 
Ingots, slabs, crule–ßkw 344,161 $526,646 401,174 $476,186 
SOT SD nc c ea EOL SE ACU TES u en te 241,161 236,204 214,299 157, 
Plates, sheets, bars, etc________________________ 263,672 625,181 198,837 440,373 
Castings and forgings ________________________ 8,930 40,482 7,180 41,156 
Semifabricated forms, neee 9,250 49,017 7,979 22, 874 
T ³ow eS e LE 867,174 1,477,530 824,469 1,158,255 
Manufactures: 
Foil and leaf ...—— DES ten A 36,368 47,324 18,632 34,163 
Powders and flakes__________________________ 3,384 9,259 3,041 9,590 
Wire and cable ____________________________ 9,832 23,429 27,625 66,259 
Total ee Se 49,584 80,012 49,298 110,012 


Grand total____________________________ 916,758 1,557,542 873,767 1,268,267 
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999'LST 662˙ 518 807g 966802 — 98Tl'9LP — PLUTOP 502˙988 Z9TTHZ — 089 TL 298˙188 9999 TIPPE |  — 7 170], 
SEs OFF 00278 — v19'6 6819 I18˙8 T¥0'T 00L 119.88 88981 88991 81˙8 Sg ee ee Ge 139430 
qI II $900 210. S02 1 869 91 el 991.99 649,21 SLY. LOT, WE E eae Bjanzaua, 
10 969 SI6Th — £86 I6 698, 869 879 919 069.98 698˙51 888.2 1981 cou ee op urn paun 
9L £9 088 10 07.9 OLI'S 2 I 1601 595 SITST 556,8 SON - 7 puey, 
916 yel 88601 TOLT 510.8 LL» 6£0'€ 599˙5 102.9 100‘T 9916 828.9 Sega es UT UBMIBL, 
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SIT? 865 ˙8 LLL'E 286 89 9c L66 £982 228.9 729.1 71 cC. ðVt(uꝙ[U b 8 U uredg 
TLL 969 SOL'T 619 8 e 231˙9 001'9 0LS‘9 961 443 J JO onlqndau “eoujy ymos 
86 611 618.1 92. WV gIUI 102 791 996,1 659 Z88'T I9Z'I OOTTTTTTTTTTTTTTITTTT exodesutg 
81 5 19971 lee 991 8v 986 06 756˙6 08; T86‘T 16; CCC “Biqery rpneg 
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Table 12.—U.S. imports for consumption of aluminum, by class 


1981 1982 
Class Quantity Valu Quantity Val 
(short e (short ue 
tons) (thousands) tons) (thousands) 
Crude and semicrude: 
Metals and alloys, crude — - - - ____ _ 710,656 $990,869 679,875 $858,017 
Circles and diskcckk _ c2-- 5,837 12,954 8,202 16,245 
Plates, sheets, etc., nec 222222 Le 118,393 235,642 199,844 884,657 
Rods and bars ________________________ Lc 17,699 57, 438 5,658 11,670 
Pipes, tubes, etikkkkku..õ cL c2 c2 2 LL 2222 583 2,643 9,461 
%;ö;é— C Z a 81,994 79,141 14,988 
rr EUREN 225 935,162 1,378,687 968,056 1,328,290 
Manufactures 
JJJCÜÜ r cu SE YATE ⁰⁰ʒ EU 6,715 34,562 9,664 41,180 
Leaf 5 — 2 2 ul Ma eh ae eel Le a Qua (1) 131 (1) 
Flakes and powders_______ d 1,694 3,501 2,758 4,486 
JI: m a MSIE DM eI ON MISA SCORE RNS EAE TEE eT ae 1,029 2,721 971 
Totals cule se AAA an i bee 9,438 40,915 18,393 41,954 
Grand toc˖a!!!!l! — 944, 600 1,419,602 981,449 1,876,244 


11981—aluminum leaf not over 30.25 square inches in area, 1,088,500 leaves, and aluminum leaf over 30.25 square 
inches in area, 175,206,746 square inches; 1982—aluminum leaf not over 30.25 square inches in area, 537,541 leaves, and 
aluminum leaf over 30.25 square inches in area, 85,990,034 square inches. 
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WORLD REVIEW 


As demand for aluminum continued to : 


weaken, many producers canceled or de- 
ferred previously planned capacity expan- 
sions or permanently closed down obsolete 
smelters. As a result, total world primary 
aluminum capacity increased only 196 in 
1982. 

Stocks of primary aluminum held by 
members of the International Primary Alu- 
minum Institute, which represent the bulk 


See footnotes at end of table. 


Canada, and most European countries. Pro- 
duction increased in Brazil, Egypt, New 
Zealand, the U.S.S.R., and Yugoslavia. The 
United States and Canada, the two largest 
aluminum-producing countries in 1950 with 
67% of world production, produced less 
than 33% of world production in 1982. The 
following table shows the changes in shares 
of world production since 1950: 


of inventories held outside the centrally f Percent of world production 
controlled economies, decreased 6% during COME OF reion — 1970. 1982 
1982. 

New primary aluminum smelters were Canada 2 ZII — 241 154 101 0 
brought into production in Brazil, Indone- s A ae co. We i 97 
sia, and Australia. However, world produc- Western Europe in 165 186 203 254 
tion declined. In addition to the decrease in Eastern Euro d 11 4.0 4.2 4.8 
production in the United States, production 5 New _ u 3 21 40 

` decreased markedly in Japan, the United Rest of world_____ 3 3.1 69 — 16.2 
Kingdom, and Venezeula. Other countries estimated 
that decreased production were Australia, ! Includes Yugoslavia. 
Table 14.—Aluminum: World production, by country 
(Thousand short tons) 
Country 1978 1979 1980 1981P”  1982* 
Argentina . hec ee a MEL LAE 54 7131 "147 152 4155 
Australia 290 1297 1335 418 2399 
CJ Ü] ««« « ey ple ney REE ß ĩͤ 8 101 102 104 104 104 
BHahPBn uzun a ³ĩð / ĩ K rei ls, ae 135 139 139 155 176 
Bil d eee E 205 2263 287 283 331 
Cameroon ____________________________ . 54 48 48 41 41 
CN re a s cL pms Swa SS u EAE 1156 952 1,184 1,230 71,174 
Chia e sec d RE Ee 400 400 400 400 410 
F j) ðſ/ſſ ⁵ ⁵⁰⁰ ⁊ĩ¼ 8 41 41 42 41 41 
gc ll Uc M ß ene EL oa 111 85 132 148 165 
France ) FINEM ⁰⁰ ch ee sp 431 1436 476 480 4430 
German Democratic Republic 12 66 66 66 
Germany, Federal Republic of - - - -- --------------------—- 816 817 806 804 794 
Ghana os cc os (0TB,v k u E 123 186 207 210 191 
e 159 155 161 162 162 
J a ³ ͤ ⁰⁵(ym m y 8 79 79 81 82 282 
Iceland -----------------------------------—-—-—- 81 80 81 82 85 
Indi 2 a ver a USE le Dg Dots 8 236 233 204 235 225 
WY cs cs f ee y 8 28 15 11 6 6 
ASAS ca eee een e ie pga vd LE UE md 298 297 299 298 298 
Japan to eec I ꝓꝓ²DdqꝶDę ꝓꝓ E E 1.166 1,121 1.203 849 2387 
Korea, hh e exito eel bg een 11 11 11 11 11 
Korea, Republic oůᷣ ! l 22 24 23 19 317 
MEXICO |. 2 Z ͤꝓꝓ Mme ee I C. 48 48 FAT 48 48 
Netherlands 8 288 284 2285 289 288 
New Zealand _____________________________________ 167 170 171 170 183 
Ji: ³ ³ AA ⁰kmk cti ded tet due 70⁴ 1732 1720 698 2702 
Polandt___ S S S SS s D ENR CEN S: EGE 555 110 106 105 73 47 
Romania 22222222222 235 239 266 277 229 
South Africa, Republic of - ---------------------------—- 89 95 95 
|i) «Fae te IN ⁵ oP ß E E ENEE 234 286 426 437 402 
%%% la a E E ps 8 61 71 51 35 66 
SWeden sc ð . è dd y y uu 90 90 190 91 91 
Switzerland |... 2L s jo LL s , s oe l. s 88 91 95 91 91 
Taiwán ³ĩ. uorum toto T ee Z es xz 56 62 70 94 11 
Turkey ocio ᷣ⁰ ä ⁵ ͤ2àb Sia se iar ie ele ks ia 136 38 44 40 
(S caa Mee LL m ß m a 2 1.840 1,930 1,940 1,980 2,070 
United Arab Emirates: Dub ie d 28 117 138 
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Table 14.—Aluminum: World production, i by country —Continued 


(Thousand short tons) 
Country 1978 1979 1980 1981” 1982* 
United Kingdom... 2 x nose ic cec ence cut 382 396 413 374 265 
United States -D I I II I III 4,804 5,023 5,130 4,948 — 73,609 
h A AA 82 251 1360 346 269 
C ⁵ SS N D M UE 194 185 1178 190 231 
Total c L Ee as a Moto RA C DE LUE T15,577 716,065 716,955 16,614 14,626 


*Estimated. Preliminary. ‘Revised. 

ee of primary unalloyed ingot unless otherwise specified. Table includes data available through May 18, 1983. 
ported figure. 

Includes 4,400 tons of high-purity aluminum for 1978, 1979, and 1980; 6,800 tons for 1981; and 4,800 tons for 1982. 

“Includes secondary unalloyed ingot. 

*Includes primary alloyed ingot. 

*Data represent exports. 


Table 15.—Aluminum: World capacity, by continent and country! 


(Thousand short tons) 
Continent and country 1980 1981 1982 
North America: 
Canada -— t eorr ·⁰ d ³⁰ mmm ee am gd e cie C 1,238 1,299 1,360 
Mét cc em elei eh cee he P eL Leer 50 
FFII; ³⁰·Ü -u ð Kd ⁰ͥ⁰yd ⁰y LC LE kamus 5, 503 5,467 5,487 
South America 
C oom e ep eS eL es 154 154 154 
C i ↄ ↄ ee he ME ete 8 306 306 434 
% õĩõĩĩ—᷑õð—6—! ] « k ¾ ᷣ—.. k y ĩ . 8 73 73 73 
h ]ĩAAAyſAſſͥ LU S MEL Nn eh al less aa 446 446 446 
urope 
Austriar FL ĩꝰV²;. «˙ ꝝ n / 8 101 101 101 
Czechoslovakia. 66 66 66 
GB. miu LL LI LR et 88 T489 1489 489 
German Democratic Republik 94 94 94 
Germany, Federal Republic oft 811 804 832 
7 ZS he hs gt oY EG y te hes ees 160 160 160 
III hoa gh ee ye i 88 184 184 84 
Iceland oi o et nue oe i pet bre, he usa 95 95 95 
16 ond tas S ta hh rg hua aa ⁵⁵ 88 315 315 304 
eie y 293 293 293 
OFWHy Ahh // ã ⁰⁰⁵¼¼( te M CL i ei 1773 1777 872 
Poland n nr i c mau au ᷣ ͤ K ³ꝛ V A Oe ee Oe T6] 61 61 
Romania" ubere uf eed d e a a Ne Sa: 215 215 215 
Spain- aa Lied ⁰AͥAbſſdꝓdffffffk;k:tß.. 439 439 439 
Swedell'-- ²˙Aꝓ:1·.ũõĩ. yd y r ͤ sas Oe, 190 190 90 
SS »Uͥůꝙ)nnhnfnn ⁵ ⁵ V»i 88 95 95 95 
USSR dd LI d en r2 298 r2 387 2,442 
United KingdowmnmrunrTmdw7wddndr 412 421 
%% ST ann ge YO On E 1248 1349 349 
Africa 
hh cus e enc ts k ͤ . a nda ee 68 88 88 
| cR he ced tt aan d ge a 147 183 183 
RNB a ZZ a ss a 220 220 220 
South Africa, Republic ofUPn ~~ __ SL L2 l2 Llc 94 r94 145 
Asia: 
Hf u Lu fec a ie Gaa aaa é 132 187 187 
China oea ec er j ² re? Fed POON 2 S d w 88 312 356 400 
Ill ͤK0ſ uec ON PO i K me a ee a = ue 380 386 397 
Indonesia ook e uum a Paya a La ³ ³ 8 on 83 
DY CERE NCC a E SB mymsß en ed 55 55 55 
Japan z cpr ³· Ai ee ts ew ann ee eg ——À n 11,437 11,252 819 
Korea, North... n ᷑⅛1D1 eas mLac 22 22 
Korea, Republic off 20 20 20 
Taiwan ci ⁰ se he ie le Eee oe A 8 92 92 92 
Turkey es apu uz r ME CIC T DUA Ca oe 66 66 66 
United Arab Emirates: Dubai______________________________ 149 149 149 
Oceania: | 
Australii 22h e ͥ]³·¹ð¹Ü¹ð¹ “w C S S ma U T ui S.S 380 410 524 
New Zealand ___________~___________ T172 T172 269 
OU scot X ec 6 at Bad seta Sa ß c RE EM 118,715 118,942 19,173 
r Revised 


Detailed information on the individual aluminum reduction plants is available in a 2- part report that can be 
purchased from Chief, Division of Finance, Bureau of Mines, Bldg. 20, Federal Center, Denver, CO 80225. Part I of 
‘Primary Aluminum Plants, Worldwide" details location, ownership, and production capacity for 1980-87 and sources of 
energy and aluminum raw materials for foreign and domestic primary aluminum plants, including those in centrally 
planned economies. Part II summarizes production capacities for 1980-87 by smelter and country. 
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Australia.—Alcan Australia Ltd. resched- 
uled construction of a third potline that 
would increase capacity from 100,000 to 
150,000 tons per year at its Kurri Kurri, 
New South Wales, primary smelter. The 
project may be resumed when market con- 
ditions improve. 

Alcoa of Australia Ltd. deferred comple- 
tion of its $1 billion, 149,000-ton-per-year 
smelter at Portland, Victoria, until mid- 
1985. Original plans called for completion in 
late 1983. 

Boyne Smelters Ltd. began production at 
the first 114,000-ton-per-year potline at its 
Gladstone, Queensland, primary smelter. 
Completion of the 227,000-ton-per-year 
plant was scheduled for 1984. The smelter 
was specifically built to supply export mar- 
kets. 

The Broken Hill Pty. Co. Ltd. (BHP) 
abandoned plans for a proposed 260,000-ton- 
per-year smelter at Lochinvar, New South 
Wales. BHP and the Japanese partner, 
Alfarl Pty. Ltd., were unable to find a 
partner to replace Alumax, which withdrew 
from the project in 1981. 

Construction was underway on the 
242,000-ton-per-year smelter at Tomago, 
New South Wales. The consortium building 
the smelter, Tomago Aluminium Co. Pty. 
Ltd., was composed of Pechiney Australia 
Pty. Ltd. (85%), Gove Alumina Ltd. (85%), 
Australian Mutual Provident Society (15%), 
VAW Australia Pty. Ltd. (12%), and Hunter 
Douglas Ltd. (3%). The first 121,000-ton-per- 
year potline was scheduled to come on- 
stream in 1983; the second, in 1984. 

Brazil.—Production began at the new 
95,000-ton-per-year primary aluminum 
smelter at Santa Cruz owned by Valesul 
Aluminio S.A. (VALESUL). The smelter 
was estimated to cost $390 million. Partners 
in VALESUL included Cia. Vale do Rio 
Doce (51%), Shell Brasil Billiton Metais S.A. 
(44%), and Reynolds Metals (5%). 

Alcan’s Aluminio do Brazil S.A. increased 
capacity 33,000 tons per year to 64,000 tons 
per year at its primary smelter at Aratu. 

Construction began on the alumina- 
aluminum complex owned by Alcoa Alu- 
minio S.A. and Shell Brasil Billiton Metais 
S.A. at Sao Luis, Maranhão. Completion 
was scheduled for 1984. 

Vereinigte Aluminium-Werke AG re- 
portedly postponed construction of its pro- 
posed 242,000-ton-per-year aluminum 
smelter project at Recife. 

Canada.—Alcan Aluminium Ltd. com- 


pleted construction of a third and last 
63,000-ton-per-year potline at its Grande 
Baie, Quebec, primary aluminum smelter. 
However, like the second line completed in 
1981, startup was delayed until the demand 
for aluminum increases. Alcan Aluminium 
postponed indefinitely its plans to construct 
a 220,000-ton-per-year smelter near Rock- 
wood, Manitoba. 

Canadian Reynolds Metals Co. Ltd. began 
construction on a new 138,000-ton-per-year 
potline that will increase capacity to 
330,000 tons per year at its Baie Comeau, 
Quebec, primary smelter. 

A feasibility study for building a $1 bil- 
lion, 200,000-ton-per-year aluminum smelt- 
er in the Province of Newfoundland was 
expected to be completed by Arco early next 
year. Two sites were reportedly being stud- 
ied for the Arco plant, one site on the island 
of Newfoundland and the other on the 
Labrador mainland near Goose Bay. 

Péchiney Ugine Kuhlmann Group (PUK) 
of France reportedly signed an agreement 
with Hydro Quebec that would provide 
power for a possible 242,500-ton-per-year 
smelter at Bécancour, Quebec. Howmet 
Aluminum Corp., PUK's U.S.-based compa- 
ny, has been managing the feasibility study. 
If the study proves favorable, the first 
121,000-ton-per-year potline could go on- 
stream in 1986. 

China.—Construction was completed on a 
second 44,000-ton-per-year potline at the 
88,000-ton-per-year primary smelter in the 
southwestern Province of Guizhou. Startup 
was delayed, however, owing to a shortage 
of alumina. 

Germany, Federal Republic of.—Alcan 
Aluminiumwerke GmbH considered closing 
its 49,000-ton-per-year smelter at Ludwigs- 
hafen when an agreement on power costs 
could not be reached with local authorities. 
A final decision had not been made at 
yearend. | 

Ghana.— Volta Aluniinium Co. Ltd. shut 
down 88,000 tons per year of capacity at its 
220,000-ton-per-year smelter at Tema. An 
extended drought that lowered water levels 
in the Volta Lake reduced hydroelectric 
power to the smelter. 

Indonesia.— The first 83,000-ton-per-year 
potline of Indonesia Asahan Aluminium 
Co.'s 248,000-ton-per-year primary smelter 
in Kuala Tanjung, North Sumatra, came 
on-stream in February. Full production was 
scheduled for 1984. 

Japan.—The Industrial Structural Coun- 
cil of the Ministry of International Trade 
and Industry recommended that the pri- 
mary aluminum industry reduce capacity to 
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772,000 tons per year, and by yearend, 
Japanese producers reduced capacity to 
819,000 tons per year by shutting down 
about 433,000 tons per year, as follows: 

Nippon Light Metal Co. Ltd. scrapped a 
68,000-ton-per-year potline at its 148,000- 
ton-per-year smelter at Tomakomai. 

Sumikei Aluminum Industries Ltd. shut 
down completely its 109,000-ton-per-year 
primary smelter at Sakata. | 

Sumitomo Aluminum Smelting Co. Ltd. 
completely shut down its 87,000-ton-per- 
year Isoura primary smelter and reportedly 
about 40,000 tons per year at its Toyama 
smelter. 

Showa Light Metal Co. Ltd. completely 
shut down its 32,000-ton-per-year smelter 
at Kitakata and its 26,000-ton-per-year 
smelter at Ohmachi. Reportedly, 70,000 
tons per year was shut down at Showa's 
primary smelter at Chiba. 

Malaysia.—The Malaysian Government, 
Conzinc Riotinto of Australia Ltd., Austra- 
lia, and Sumitomo Aluminum, Japan, held 
preliminary discussions on constructing a 
220,000-ton-per-year aluminum smelter in 
Sarawak. 

Mozambique.—The Government of Mo- 
zambique reportedly commissioned a feasi- 
bility study, largely financed by the Italian 
Government, for an integrated aluminum 
complex to be built in Mozambique. Esti- 
mated cost of the project was between $500 
and $700 million. 

New Zealand. -Consirucdon of a third 
potline was completed at New Zealand Alu- 
minium Smelter Ltd.’s primary aluminum 
smelter at Bluff, raising capacity to 269,000 
tons per year. 

Plans to build a 220,000-ton-per-year alu- 
minum smelter at Aramoana, near Dune- 
din, were deferred for at least 1 year owing 
to the world economy. Partners in the 
proposed smelter project were Fletcher 
Challenge Ltd. (50%), PUK (25%), and Gove 
Alumina (25%). 
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Norway.—Norsk Hydro AS increased ca- 
pacity by 55,000 tons per year at its primary 
aluminum smelter at Karmoy. 

Ardal og Sunndal Verk AS increased 
capacity 40,000 tons per year at its Hoyan- 
ger primary smelter. 

The Norwegian Parliament voted against 
the modernization of the state-owned Det 
NorskeNitrid AS primary smelter at Tys- 
sdal. The smelter was closed in 1981. 

Paraguay.—Discussions continued be- 
tween Reynolds Metals and the Govern- 
ment of Paraguay on a proposal to build a 
154,000-ton-per-year smelter in Paraguay. 

Philippines.—Reynolds Metals proposed 
to the Philippine Government a modified 
aluminum smelter project that called for a 
39,000-ton-per-year smelter estimated to 
cost $100 million. The original plans were 
for a 154,000-ton-per-year smelter. 

Taiwan.—Taiwan Aluminium Corp. (Tal- 
co) disbanded all of its primary aluminum 
capacity with the permanent closure of its 
55,000-ton-per-year smelter at Kaohsuing. 
Talco planned to sell and export its alumi- 
num smelting facilities. 

United Kingdom.—British Aluminium 
Co. Ltd. permanently closed its 110,000-ton- 
per-year primary smelter at Invergordon 
and reportedly had begun to dismantle the 
equipment. 

Alcan Aluminium (U.K.) Ltd. acquired 
the assets of British Aluminium for $49 
million, and the two companies merged to 
form British Alcan Aluminium Ltd. British 
Aluminium assets included two smelters 
with capacities totaling 52,000 tons per 
year. 

Zaire.—Discussions continued between a 
consortium of nine companies headed by 
Swiss Aluminium Ltd. (Alusuisse) for con- 
struction of a 231,000-ton-per-year primary 
smelter in Zaire. The proposed smelter was 
estimated to cost $1 billion. 


TECHNOLOGY 


A review of 1982 developments in alumi- 
num electrometallurgy was published.“ Re- 
cent improvements to the Hall-Herault 
process indicated significant reductions in 
energy requirements, improved carbon an- 
odes, and the potential use of nonconsum- 
able anodes.!! 

The carbochlorination of plagioclase as a 
source of aluminum chloride for the, win- 
ning of aluminum metal was evaluated and 


compared with kaolin, transition alumina, 
and bauxite. : The Argonne National Labo- 
ratory investigated the electrolysis of alu- 
minum sulfide dissolved in fused chlorides'® 
and in molten fluorides.'* Reportedly, this 
technology, if successful, could be used to 
reduce aluminum sulfide to aluminum at a 
low decomposition voltage. 

Aluminum Pechiney was assigned a pat- 
ent that claims a bed of TiB; particles 


ALUMINUM 


covering the carbon block cathode surface 
permits reduction of the anode-cathode dis- 
tance of a cell.'^ Reportedly, the distance 
between electrodes in a 63-kiloampere cell 
was reduced from 50 to 20 millimeters, and 
the voltage drop across the cell was reduced 
from 4.2 to 3.2 volts. Electrical energy 
consumption was reported to be about 4.5 
kilowatt hours per pound of aluminum. 

The Bureau of Mines evaluated used 
smelter potlining as a substitute for fluor- 
spar in basic oxygen steelmaking.'* The pot- 
lining in both lump and pelletized form 
provided adequately fluid slags. Furnace 
performance and the quality of steel were 
unaffected by substituting the used pot- 
lining. The Bureau of Mines investigated a 
hydrochloric acid-fluoride leaching process 
to recover aluminum from Wyoming 
anorthosite.” Using an 85% stoichiomet- 
ric hydrochloric acid and a fluorine-to- 
aluminum mole ratio of 0.27, over 90% of 
the aluminum was extracted by three-stage 
countercurrent leaching. 

A carbonaceous seam mix that can be 
applied to aluminum cell bottoms at room 
temperatures, rather than above 100° C, 
was developed by Alcoa Laboratories.'* The 
mix, basically consisting of calcined anthra- 
cite and coke-oven pitch, is mixed with 
methyl naphthalene coal tar distillate to 
form a low-temperature viscous binder for 
the carbon block cathodes that form the 
bottom of the aluminum cell. In addition to 
reducing a health hazard caused by the 
evolution of pitch fumes at high tempera- 
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tures, the mix has been used successfully 
for other metallurgical processes. 


1Physical scientist, Division of Nonferrous Metals. 

28tatistical assistant, Division of Nonferrous Metals. 

3National Association of Recycling Industries, Inc. Sec- 
ond Annual Aluminum Can Recycling Survey. 1982. 

*Work cited in footnote 3. 

5Church, F. L. Fruit, Vegetable, Other Foods Targeted 
for New Aluminum Can. Mod. Met., v. 38, No. 12, January 


1983, p. 13. 
*Yafie, R. C. Liquid Nitrogen Fuels Reynolds' Trust in 
Containers. Am. Met. Mark., v. 90, No. 188, Sept. 28, 1982, 


p.8. . 

Light Metal Age. Aluminum’s Use in Automobiles 
Continues to Increase. V. 40, Nos. 3, 4, April 1982, p. 36. 
®American Metal Market. V. 90, No. 133, July 12, 1982, 


32. 
. V. 90, No. 153, Aug. 9, 1982, p. 12. 

Federal Register. V. 44, No. 241, Dec. 13, 1979, p. 72496. 
10Duby, P. Review of Developments in Electrometallur- 

in . J. Met., v. 53, No. 4, , p. 48. 
gy in 1982. J. Met., v. 53, No. 4, April 1983, p. 48 

11 Jarrett, N. Hall-Herault Process Developments. Ex- 
traction Metallurgy '81. Inst. Min. and Metall., London, 
1981, pp. 222-223. 

128mith, K. A., S. C. Riemer, and I. Iwasaki. Carbochlo- 
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v. 34, No. 9, September 1982, pp. 59-62. 

13Minh, N. Q., R. O. Loutfy, and N. P. Yao. The 
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Antimony 


By Patricia A. Plunkert! 


The production and consumption of pri- 
mary antimony decreased significantly in 
1982 compared with that of 1981 as a result 
of a general softening of demand in the 
antimony market. Imports in 1982 were 
down from those of 1981. Domestic and 
world mine production also decreased in 
1982. The General Services Administration 
(GSA) initiated sales of excess antimony 
metal from the National Defense Stockpile. 


Domestic Data Coverage.—Domestic pri- 
mary production data for antimony are 
developed by the Bureau of Mines from two 
voluntary surveys of U.S. operations. Typi- 
cal of these surveys is the Primary Antimo- 
ny survey. Of the 11 operations to which 
this survey request was sent, all responded, 
representing 100% of the smelter produc- 
tion shown in table 1 and the primary 
antimony production shown in table 3. 


Table 1.—Salient antimony statistics 
(Short tons unless otherwise specified) 


— Q ar «us oe NN «o av <p — ae — ae =e - ee — 


Secondary 
Exports of metal and alloys 


Imports for consumption (antimony content) en S ELE 
Reported consumption, primary antimony’ _________ 
Stocks: lasses 


: antimony, all c 
(antimony content), Dec. 31 


Price: Average, cents per pound 
World: Productioůo _ _ _ 


*Estimated. Preliminary. Revised. 


1978 1979 1980 1981 1982 

z 198 122 343 646 903 
u 14,110 15,062 16,062 r17,844 12,282 
Ë 6,456 24,155 19,893 19,856 16,596 

556 485 453 324 830 
= 17,516 22,141 17,996 17,970 13,387 
Š 13,152 11,753 11,239 11,592 9,414 
E 8,201 1,144 8,411 9,158 5,973 
A 114.5 140.7 150.8 135.5 107.2 
-  F68,241 169.519 69,672 563,356 59,304 


Includes primary antimony content of antimonial lead produced at primary lead refineries. 
2New York dealer price for 99.5% to 99.6% metal, c.i.f. U.S. ports 


Legislation and Government Pro- 
grams.—GSA reported that at yearend the 
Government stocks of antimony totaled 
40,707 short tons of stockpile-grade materi- 
al. The Government stockpile goal remain- 
ed at 36,000 tons. 

The Omnibus Budget Reconciliation Act 
of 1981 (Public Law 97-35) authorized the 


disposal of a total of 3,000 tons of antimony 
metal from the National Defense Stockpile 
at the rate of 1,000 tons per year. On April 
15, 1982, GSA issued its initial invitation 
to bid on this material. Total sales of anti- 
mony metal from the stockpile during 1982 
amounted to 21 tons. 
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| 
DOMESTIC PRODUCTION 


MINE PRODUCTION 


Two companies accounted for all of the 
domestic mine production of antimony in 
1982, and the total output decreased com- 
pared with that of 1981. In June, the Sun- 
shine Mining Co. announced that it was 
temporarily suspending production at its 
Sunshine Mine in the Coeur d' Alene dis- 
trict of Idaho owing to depressed silver 
prices. In response to rising silver prices, 
the mine was reopened in November. How- 
ever, full production was not expected to be 
reached until February 1983. As a result of 
this shutdown, the Sunshine Mine produced 
204 tons of antimony in 1982 compared with 


tetrahedrite, a 


432 tons in 1981. The antimony was pro- 
uced as a byproduct of the treatment of 
| complex  silver-copper- 
ntimony sulfide, one of the principal ore 
ME in the Kellogg, Idaho, area. The 
nited States Antimony Corp. (USAC) pro- 
uced antimony from stibnite mined at the 
bitt, Bardot, and Black Jack Mines at 
ompson Falls, Mont. In 1982, USAC pro- 
duced 209 tons of antimony compared with 
214 tons in 1981. 
| Antimony was also produced as a byprod- 
uct in the smelting of some primary lead 
gres. 


| 


Table 2.—Antimony mine production and 
shipments in the United States 


(Short tons of recoverable antimony) 


Year | Produced Shipped 


SMELTER PRODUCTION 


Primary.—Production of primary antimo- 
ny products in 1982 declined from the out- 
put recorded in 1981 owing to a decrease in 
demand. With the exception of residues, all 
categories of production were less than in 
1981. A total of 11 plants produced primary 
antimony products during 1982. During the 
year, Mineral Processes JV in Moscow, 
Tenn., was reorganized and renamed Anti- 
mony Processors, Inc. The other producers 
of antimony products were Anzon America 
Inc., Laredo, Tex.; ASARCO Incorporated, 


Table 3.—Primary antimony 


(Short tons of 


Year 


maha, Nebr., and El Paso, Tex.; Chemet 
„ Moscow, Tenn.; Harshaw Chemical Co., 
loucester City, N.J.; McGean Chemical 
Co., Inc., Cleveland, Ohio; M & T Chemicals 
Inc., Baltimore, Md.; PPG Industries, Inc., 
La Porte, Tex.; Sunshine Mining, Kellogg, 
Idaho; and USAC, Thompson Falls, Mont. 
. Secondary.—Old scrap, predominantly 
battery plates, was the source of most of the 
ondary output. New scrap, mostly in the 
orm of drosses and residues from various 
urces, supplied the remainder. The anti- 
ony content of scrap is usually recovered 
nd consumed as antimonial lead. 


oduced in the United States 


imony content) 
Class of material produced 
Byproduct Total 
Metal Oxide Residues antimonial 
lead 

1,108 12,117 184 701 14,110 
2,042 12,141 De 279 15,062 
507 15,461 64 30 16,062 
790 16,425 r83 546 117,844 
539 11,564 179 W 12,282 


W Withheld to avoid disclosing company proprietary data. 
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Table 4.—Byproduct antimonial lead produced at primary lead refineries in the 


United States 
Antimony content 
Gross From From 
Year weight ^ domestic  forei From Las 
(short ores! 0 ate Quantity Percent 
tons) (short (short (short (short of gross 
tons) tons) tons tons) weight 
c eee eee ee ete 5,518 539 162 82 783 14.2 
tro PCR ore E 8 3,750 208 71 20 299 8.0 
100 eres ee a O 971 18 12 PA 30 3.1 
Ea lt nec 3,922 361 185 9 555 14.2 
1982- cc ack 8 W W W W W 
W Withheld to avoid disclosing company proprietary data. 
!Includes primary residues and a small quantity of antimony ore. 
?Includes foreign base bullion and small quantities of foreign antimony ore. 
Table 5.—Secondary antimony produced in the United States, by kind of scrap 
and form of recovery 
(Short tons of antimony content unless otherwise specified) 
1981 1982 
KIND OF SCRAP 
New scrap: 
Led þa- — Lu nean cen e u Z pie ML 88 2,103 1,661 
Tba- ERN ETT". p REPE a! 2 2 
TOR enu pp dd p EE 2,105 1,663 
Old scrap: 
d bade- - o cuan uu uet d ue e I M up a aU 17,144 14,928 
Tin- baie. yl C ³ ⁰ ii]. Pe FORSE dddddddſ y 8 5 
Toal ͥͥ ³Ät... ...d 17,751 14.933 
Gdmd³7ĩ5—˙mr.iir ꝙ¶= LLLI AL 19,856 16,596 
FORM OF RECOVERY 
In'antimonial lead uu ar: omes LESE LIU 116,371 14,603 
In other lead alloys —— _ - - - e denn ed See 3,476 1,987 
Intin besealloy8 — 5 Sy T es a ILL LU 9 6 
Total ———— o eR Lue ue e na el 19, 16,596 
Value (millions) ———— e e ele c eL cb S in $79.4 866.4 


1Includes 9 tons of antimony recovered in antimonial lead from secondary sources at primary plants in 1981. 


CONSUMPTION AND USES 


Domestic consumption of primary anti- 
mony decreased significantly in 1982 com- 
pared with that of 1981. In recent years, 
improved technology has lowered the aver- 
age antimony content of the antimonial 
lead alloy used in the manufacture of 
starting-lighting-ignition (SLI) batteries. In 
1982, the Battery Council International re- 
ported a 2% decrease in the total shipments 
of replacement and original equipment 
automotive SLI batteries in the United 
States compared with those of 1981. Anti- 
mony alloyed with lead was also used in 
industrial chemical pumps and pipes, tank 
linings, roofing sheets, and cable sheaths. In 
these alloys, antimony increases strength 


and inhibits chemical corrosion. 

Nonmetallic antimony was used in plas- 
tics both as a stabilizer and as a flame 
retardant. The use of antimony oxide as a 
flame retardant decreased in 1982 owing 
primarily to a slowdown in the automotive 
and construction industries. Antimony 
trioxide in an organic s6lvent was used to 
make fabrics, plastics, and other combusti- 
bles flame retardant. Flames accompanying 
initial combustion are restricted or extin- 
guished by chemicals released by heat from 
the treated materials. Antimony was also 
used as a decolorizing and refining agent in 
some types of glass such as special optical 
glass. 


98 MINERALS YEARBOOK, 1982 


Table 6.—Reported industrial consumption of primary antimony in the United States 


(Short tons of antimony content) 
Class of material consumed 
Ore and Byproduct Total 
meet concen- Metal Oxide Sulfide Residues ^ antimonial x 
trate lead 
““; ox um 131 2,709 9,399 28 184 701 13,152 
19719. u cocus So eo oa! 15 1, 9,528 32 icr 279 11,753 
1980_____________ AE 1,648 9,469 28 64 30 11,239 
1981. 8 en 1, 9,885 32 83 546 11,592 
19822 sys, 1,282 1,924 29 179 W 9.414 


W Withheld to avoid disclosing company proprietary data. 


Table 7.—Reported industrial consumption of primary antimony in the United States, 
by product 


(Short tons of antimony content) 


Product 1978 1979 1980 1981 1982 
Metal products: 
Ammunitioůo“nnunPinèmmU --- 133 253 362 409 294 
e 7 cu 219 2 2 206 143 
metal and bearing 
Cable covering - - - - - -- - ͤ ͤ 21 16 31 24 25 
IER E d . E EE E 15 14 10 11 9 
Collapsible tubes and foil _. - - - - - ------------------ 17 24 18 9 1 
Sheet and pipe. — - - - - - - a 39 36 29 36 26 
h/ ³ðWAſ nce ee 206 199 134 105 124 
i . TOA e tue 81 37 21 19 11 
))0ö0ͤãĩ t M M ee ne a S D D 118 99 74 69 67 
%%% ͥ ³⁰ WA 8 3,786 2,213 1,650 2,145 1,493 
Nonmetal products: 
Ammunition primeeer sz .. 13 23 20 25 20 
Fireworks ull edu eee eee ae eR Di 5 6 4 4 6 
Ceramics and glass „ 1.259 1.127 1.303 182 1,358 
Pigments n occae ³. m RAT 8 410 399 499 341 830 
I ³˙V¹inqà ⁵ ³ kayͥ yy mw ß é 1.456 1.580 1.636 1.551 1,050 
Rubber products __ _ _ _ _ _ „! 254 182 325 232 221 
))) ul Su ³⁰ y mmm Se UNUS 165 140 107 111 103 
Total 5. cuo eec ͤ Z Li ME 3,562 3,457 3,894 3,046 3,088 
Flame-retardant: 
ig aS N EAE E A A K Le UE 4,063 4,262 3,874 4,509 3,312 
ene EES EA ee PR ee MR ENS Ree) eee a sz 3 4 
P 2 oe oe ee eee dua euer 196 146 189 174 104 
Adhegiveg ß es St ee ie 298 302 461 585 179 
puo i m- ee, es ee 990 1,143 942 962 1,110 
Pabebo-ciccelues ed eee ͥ⁰ (ut See ot 274 195 173 131 
Total eeo AA ³ ee ee ee dL 5,854 6,083 5,695 6,401 4,833 
Grand total____________-_____--_________- 13,152 11153 11.239 11592 9414 


Table 8.— Industry stocks of primary antimony in the United States, December 31 
(Short tons of antimony content) 


Stocks 1978 1979 1980 1981 1982 
Ore and con centrale 1,610 1,757 2,743 2,529 532 
ͤ· m. eee, 1.119 184 680 916 556 
MEO. LI il c S SAPO SSES ⁰˙¹ v... 8 4,906 3,398 3,855 4,707 4,711 
ô%;⁵¹[Gèi . 8 19 17 13 25 24 
Residues and slags SP Im al a 2 Sh Zum ne OE ua 451 730 1,116 864 150 
Antimonial leddddddii 90 58 4 117 W 
Toal 26 runs 0 lE . M LL E UCM PONE zas 8,201 1,144 8,411 9,158 5,973 


W Withheld to avoid disclosing company proprietary data. 
1Inventories from primary sources at primary lead refineries only. 
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PRICES 


The New York dealer price for imported 
antimony metal began the year at $1.20 to 
$1.24 per pound and decreased steadily 
through March. A slight upturn in price 
occurred during the month of April. How- 
ever, during June, the price began a de- 
crease that continued throughout the re- 
mainder of the year, and the yearend price 
was $0.93 to $0.98 per pound. At the begin- 
ning of the year, the industry price quota- 
tion for antimony trioxide was $1.40 to 
$1.80 per pound. During the year, Asarco 
announced several price reductions owing 


the year so that by yearend the quotations 
were as follows: sulfide ore concentrates, 
50% to 55% antimony content, nominal; 
clean sulfide concentrates, 60% antimony 
content, $14 to $15 per metric ton unit 
(equivalent to $12.75 to $13.60 per short ton 
unit); and lump sulfide ore, 60% antimony 
content, $14.75 to $16.00 per metric ton unit 
(equivalent to $13.40 to $14.50 per short ton 
unit). 


Table 9.—Antimony price ranges in 1982, 


to the fall in demand and the availability of by type 
lower priced imported materials. Other do- Pics per 
mestic producers adjusted their prices to Type pound 
remain competitive so that by yearend the f 
published price for antimony trioxide rang- Domestic metal! ---------------- — so93 $2 
ed from $1.20 to $1.80 per pound. Antimony trioxide? _ _ _ _ 1.20- 1.80 

In April 1982, Metal Bulletin began pub- ' l l 
lishing European price quotations for vari- spe paid delivery. EAE 
ous grades of antimony ore and concen- 3Producer price. 
trates. Prices declined steadily throughout 

FOREIGN TRADE 


Exports.—In 1982, exports of antimony 
metal, alloys, and scrap were more than 
twice those of 1981. Mexico, Belgium- 
Luxembourg, the Netherlands, and Vene- 
zuela, in descending order of receipts, 
received approximately 75% of the total 
exports; the balance was shipped in small 
parcels to 27 countries. Exports of antimony 
oxide decreased to 334 tons (gross weight) in 
1982. Approximately 30% of the total oxide 
was shipped to Mexico, and the balance was 
divided among 20 other countries. 

Imports.—Total imports of antimony 
(antimony content) in 1982 decreased sig- 
nificantly from those of 1981 because of 


the continued slowdown in the antimony 
market. Imports of antimony ore and con- 
centrates were about one-half the level of 
those of 1981. Imports of antimony metal, 
antimony oxide, and antimony sulfide also 
showed significant decreases from 1981 lev- 
els. 

In 1982, approximately 60% of the anti- 
mony metal imports came from China, 
whereas Bolivia continued to provide most 
of the imported ore and concentrates. The 
Republic of South Africa remained the larg- 
est single source for imports of antimony 
oxide, followed by Bolivia, China, and 
France. 


Table 10.—U.S. import duties for antimony 


Ite TSUS Most favored nation (MFN) Non-MFN 
m — M—— 
No. January 1, 1982 January 1, 1983 January 1, 1982 
d satan ta aS au M. 601.03 ree oo te Free Free. 
Needle or liquated ~- ---------- 603.10 0.1 cent per pound 0.1 cent per pound 0.25 cont per 
und. 
Metal, unwrought ----------- 632.00  .6 cent per pound .5 cent per pound 2 cents per pound. 
Antimony oxide 417.50 .2 cent per pound .] cent per pound 2 cents per pound. 


MINERALS YEARBOOK, 1982 


Table 11.—U.S. imports for consumption of antimony, by class and country 


Class and country 


Antimony metal: 
Rie 0t HEUTE E oS EN a EE, PPM RU SUN 


China 2 mild clc cc acc ee 88 
Dominican Republik.. 
Germany, Federal Republic off 


111; ͥͤ ddꝙãdã CT ⁰ 
Taiwan )))) ĩ 8 


Wes ——88 


Antimony oxide: 
Belgium-Luxembourg . _ _ _ „ 
Bolivia 1 5-5 a ³˙ m y mv 88 
razil 


Germany, Federal Republic of ------------------- 
CCC ĩ pusana q sasi 3 


Netherlands 4 „ 
South Africa, Republic off 
United Kingdom ___ 


3 %%j%öG0ͥã0õ ꝗ dnnn eats Se te ate Pe MC REM 


1Less than 1/2 unit. 
2Includes needle or liquated. 


1981 1982 
Gross Gross 
Value : Value 
weight weight 

(shorts tons) (thousands) (short tons) (thousands) 
175 $408 93 $184 

2,086 5,114 504 961 
ee iets 28 255 

3 176 1 205 

61 107 56 109 
176 460 1,157 2,116 

4 8 m UE 

(1) 2 (1) 2 

(1) 2 (1) 4 

55 102 39 17 

19 51 O ES 

33 86 k ae 

19 53 (1) (1) 
x HA 22 40 
2,631 6,569 1,900 3,893 
470 1,222 230 561 
2,311 4,884 2,272 3,807 
11 256 2 5 
ed MT 21 15 
220 422 ac ME 
2,085 5,233 2,058 5,190 
1,864 4,856 1,582 4,520 
22 53 87 456 

83 86 sis ca 

88 220 = EE 
ER em (1) 2 
40 111 22 58 
4,602 1,613 3,200 745 
325 966 959 2,686 
12,170 19,922 10,433 18,045 
12 35 TM TU 

6 17 30 85 

72 138 48 68 

14 36 10 21 

(1) 2 (!) 1 
m mE (1) 2 

2 21 (1) 5 

106 249 88 188 


Table 12.—U.S. imports for consumption of antimony ore and concentrate, by country 


1981 

Country Gross Antimony 

weight content 
(short tons) (short tons) 
Bolivia 4,089 2,656 
Canada ______________ 186 86 
dess. 458 302 
JJ 8 55 36 
Germany, Federal Republic of. 124 88 
uatemalaa _ 809 517 
Hong Kong 217 119 
eXICO młk 8 3,951 883 
Peru ts W ee s 33 21 
South ee Republic of- 587 297 
United d Kingd om 2 Re 
ni TW a MIS 
Zimbabwe_____________ 29 13 
Total. 5,168 


Gross 
weight 
(short tons) 


2,498 
68 


1982 


Antimony 
content 
(short tons) 


1,683 
427 


10,813 
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‘poyenbr] 10 əƏ[pəəu ꝗ8S pu, 
—  —o &@¿:—  —M€Á 
970.81 699.8 885 01 968.8 006 1 881 6G 88 686. Y 697.2 e V 8861 
666 6I TOT or OLUZI 69S 9 1892 6 ÔL 90T $60 6 891.9 818.01 JJ ᷣ - 1861 
[LL SI$S 8PT OI vec el LL 066 6 9tc$ de 8 959118 966 S WOTE |. ^77777777777777 0861 
— — . —— — — — — — t ömä¶ʃ4J— 
(suo? (suo (suo (suo3 (suo (suo; (suo 
sis nous) nous) 5 nous) dE mode) nous) T nous) nous) 
Zn yuəquoo N15 Mine 4 Wom D) quajuco nu noq) juejuoo — juro aes 
nA Auownuy 880.15) PA 898017) amA Auownuy 88017) A Áuoumuy 850 0 A 


978.13U90U00 pus aio Auoumuy 
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Table 14.—Antimony: World mine production (content of ore unless otherwise 
indicated), by country! 
(Short tons) 

Country 1978 1979 1980 1981P 1982* 
Australia 1,674 71,603 1,315 993 937 
K ee 561 629 730 665 660 
Bolivia - - - -- -----------------—- 14,702 14,351 17,047 16,866 315,408 
bf ze du Lo cr 1302 180 51 297 300 
i e et See eee 650 750 485 e110 e 
Canada fo -dondan Locos t 3,310 3,256 2,600 11,560 eM 
Chida zu su 2 8 11,000 11,000 11,000 11,000 11,000 
Czechoslovakia r *560 1584 639 551 550 
Guatemala .. _ 254 728 613 563 550 
Honduras 86 51 25 22 11 
BCl! S u a eee 1,026 1,047 786 767 770 
Malaysia (Sarawak!) 290 338 147 211 130 

eXICO ee Se oe 2,708 3,166 2,399 1,984 1,984 
Morocco „ 2, 437 2.175 606 1.257 2,200 
Pakistan___ - ee eee 23 7 11 11 44 
Peru (recoverable) - ---------------—- 821 1602 379 753 770 
South Africa, Republic off -—---------- 10,024 12,815 14,413 10,748 19,397 

T EEN E TEREE re EA 487 552 68 712 680 
ö·Üĩ5⁵ 3,167 3,235 3,214 1,322 190 
Turky. 2 ele See uud cus 71,378 1309 863 924 880 
USSR ne ³ ee 18,900 19,100 9,300 9,500 9,900 
United States? ___________________ 798 122 343 646 503 
Yugoslavia __ _ ll2-2 2,950 2,245 1,852 1,604 1,540 
Zimbabwe ___ _ _ _ 133 174 165 290 300 
Total; A E 168,241 169,519 69,672 63,356 59,304 
*Estimated. Preliminary. "Revised. 


1Table includes data available through May 18, 1983. 


2Antimony content of antimony ore and concentrates, lead concentrates, and lead and zinc middlings. 


SReported figure. 


“Partly estimated on the basis of reported value of total production. 


5 Antimony content of ores for export plus antimony content of antimonial lead and other smelter products produced. 
*As reported by the Government of the Republic of South Africa; differs slightly from data reported by the Nation's 


onl 
aad antimony concentrates, apparently excluding antimon 
Consolidated Murchison td. in short tons: 


significant producer, Consolidated Murchison Ltd. Official figures apparently represent content of hand-cobbed ores 


content of arsenical concentrates reported as follows by 


1978—1,173; 1979, 1980, and 1981—nil. 


"Reported figure from Consolidated Murchison Ltd. 1982 annual report. 
5Production.frum antim ny mines; excludes amount produced as a byproduct of domestic lead ores. 


WORLD REVIEW 


The second international meeting on anti- 
mony sponsored by the Bolivian Committee 
of Antimony Producers was held in October 
at La Paz, Bolivia. The participants signed a 
letter of intentions recommending the cre- 
ation of an international antimony organi- 
zation with membership open to producers, 
traders, end users, and research institutions 
involved with antimony. 

Bolivia.—Empresa Nacional de Fun- 
diciones (ENAF), the state-owned smelting 
and refining company, cut antimony pro- 
duction at its Vinto smelter by 70% during 
1982.2 ENAF was also considering changing 
its production of antimony oxide at the 
smelter from a pure form (99.996 trioxide) to 
a crude oxide containing 70% to 75% anti- 
mony for sale to foreign smelters.* 

Canada.—Consolidated Durham Mines & 
Resources Ltd., operator of the Lake George 
antimony mine in New Brunswick, 
announced that it was allowing the mine to 
flood until market conditions improved suf- 
ficiently for the mine to be reopened and a 


deeper ore body to be developed. The mine 


had been closed since 1981. 


Czechoslovakia.—Antimony metal pro- 
duction in Czechoslovakia could double to 
about 2,200 tons per year with the commis- 
sioning of a new cyclone reactor at Vajsko- 
va in central Slovakia that will process 
byproduct concentrates from mercury pro- 
duction. The concentrates, not of a high 
enough grade to process previously, were 
reported to contain copper, antimony, bis- 
muth, mercury, and arsenic.* 

South Africa, Republic of.—In June, 
Consolidated Murchison Ltd. announced a 
reduction in antimony ore and concentrate 
production in response to lower prices and 
lower demand. This new reduction was in 
addition to the decrease in production rates 
announced in 1981. 


1Physical scientist, Division of Nonferrous Metals. 
p American Mining Letter. V. 1, No. 19, Oct. 1, 
, p. 5. 
Metal Bulletin Monthly. Antimony Seeks Solutions. 
No. 146, February 1983, pp. 69-71. 
*World Mining. V. 35, No. 10, October 1982, p. 170. 


Asbestos 


By R. A. Clifton? 


U.S. apparent consumption of asbestos 
continued to decline in 1982 because of the 
depressed construction and automotive in- 
dustries and because of its unfavorable 
public ecological image. U.S. apparent con- 
sumption declined 29% compared with that 
of 1981 and 72% compared with the all-time 
high of 1973. Shipments from domestic 
mines, all chrysotile, decreased 16% and 
imports decreased 28% compared with 


those of 1981. 

Domestic Data Coverage.—Domestic pro- 
duction data for asbestos are developed 
by the Bureau of Mines by means of a vol- 
untary industry survey. Of the three 
canvassed operations to which a survey 
collection request was made, all responded 
and 100% of the total production data 
shown in table 1 were represented. 


Table 1.—Salient asbestos statistics 


United States: 
. IEEE RN NN metric tons. _ 
PFF tt bL UE ES z 
Exports and reexports (unmanufactured) — 
| metric tons. — 
Value. n thousands. _ 


Exporta and resxportu of asbestas producte (valua) 
Imports for consumption (unmanufactured) Im 
metric tons. _ 

po UR thousands. _ 


Legislation and Government Pro- 
grams.—The Occupational Safety and 
Health Administration (OSHA) published 
in the Federal Register (FR) of March 19 its 
proposed rule on workplace hazard commu- 
nication and labeling. Employers in manu- 
facturing facilities would be required by the 
proposal to communicate hazardous work- 
place chemical information to employees by 
use of labels and placards, material safety 
data sheets, lists of hazardous chemicals, 
and education and training. 

In the May 27th FR, the Environmental 
Protection Agency (EPA) published its 
asbestos-in-school-buildings rule. Under the 
rule, inspections and identification of fri- 
able asbestos-containing material are re- 


1978 1979 1980 1981 1982 
93,097 93,354 80,079 15,618 63,515 
$27,987 $28,925 $30,599 $30,685 $24,917 
141,788 48,291 48,671 64,419 §8,771 
"$13,396 $17,381 $21,067 $21,508 $19,713 
"$127,052 $137,690 $141,653 $145,130 $127,867 
570,020 513,084 821,296 887,618 241,181 
$154,951 $135,210 $91,809 — $103,893 $64,925 
<m 1 — 25 zz 
618,700 560 858,700 848,800 246,500 
14,693,217 74,906,889 — 4,808,310 — P4,479,783 — *4,310,685 


quired of all public and private elementary 
and secondary schools. Inspection results 
must be maintained and communicated to a 
school's parent-teacher association. Employ- 
ees must be notified of the location of 
friable asbestos materials and be provided 
with instructions on exposure reduction. 

In the July 30th FR, EPA issued a final 
asbestos reporting rule effective August 30, 
1982. The rule, designed to obtain current 
information about major aspects of asbestos 
manufacturing, processing, and importation 
to support the Agency's asbestos risk inves- 
tigation," required a report containing de- 
tailed information from the primary proces- 
sors of asbestos by November 30. The pri- 
mary processors were identified as “those 
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who mine, mill, or import bulk asbestos, or 
process it to form an asbestos mixture or 
products.” October 30 was the reporting 
date for the secondary processors of asbes- 
tos, those who make products from asbestos 
mixtures, and the importers of asbestos or 
other asbestos-containing products. 

In the September 2d FR, EPA published a 
final rule under the Toxic Substances Con- 
trol Act (TSCA) with an effective date of 
October 4 requiring submission of unpub- 
lished health and safety studies on specifi- 
cally listed chemicals. On the rationale that 
it “is being considered for control” under 
TSCA, asbestos was included. 

Environmental Impact.—On August 26, 
1982, the Manville Corp., formerly Johns- 
Manville, Inc., filed a bankruptcy petition 
under Chapter 11 of the Federal Bankrupt- 
cy Code. Despite this, Manville, and the 
news media, indicated that supply would 
continue to meet U.S. demand. Manville is 
the largest producer of asbestos among the 
market economy countries, from its Canadi- 
an mines, and the largest manufacturer of 
asbestos-containing products in the United 
States. The purpose of the bankruptcy filing 
was to relieve the burden of 16,500 out- 
standing lawsuits against Manville in the 
asbestos-related-disease area. Manville was 
also hopeful of legislative relief. 

The continuing Reserve Mining Co. case 
came before more than three dozen State 
and Federal judges in six courts up to and 
including the Supreme Court. This widely 
publicized case, United States of America 
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versus Reserve Mining Co., finally ended in 
May in St. Paul, Minn. It was one of the 
country's foremost environmental disputes 
and required more than 12 years and 25,000 
pages of testimony to conclude. Reserve 
Mining, under court orders, had previously 
spent more than $370 million establishing a 
land disposal system and paid about $1 
million in fines and penalties. Under the 
consent decree, the company must pay $1.8 
million toward water filtration plants in 
four communities and $1.1 million to 
Minnesota. 

The World Symposium on Asbestos in 
Montreal, Canada, in May addressed the 
question, “Can society live with asbestos or 
must it learn to do without?" The consensus 
answer was that asbestos need not be 
banned. 

The American Society for Testing and 
Materials (ASTM) published a voluntary 
consensus standard for occupational expo- 
sure to asbestos. The standard was titled 
"Standard Practice for Health and Safety 
Requirements Relating to Occupational Ex- 
posure to Asbestos" and numbered E 849-82. 
The main difference between this standard 
and OSHA's current one is that it endorses 
an aspect ratio, the ratio of a fiber's length 
to its width of 5 to 1. 

ASTM also sponsored, in October, a con- 
ference and workshops on “The Need for 
Specific Definitions for Health Related Min- 
erals." The conference papers, including a 
new recommended asbestos definition, were 
scheduled to be published in 1983. 


Table 2.—Stockpile goals and Government inventories for asbestos as of December 31 


(Metric tons) 
Stockpi Total inventories 

wel 1980 1981 1982 
—— Mn LIA NE MEE C 

ED A = , , , 
Crocidolite e eee eee == 2,163 754 154 
ORL oie A ͤðVCAG b 18,144 49,784 48,375 48,375 

DOMESTIC PRODUCTION 


Mines in the United States shipped about 
16% less asbestos in 1982 than in 1981, and 
the value decreased 19%. Only two States 
produced asbestos; California was the lead- 
er, followed by Vermont. The one Arizona 
mine ceased operation at the beginning of 
the year. 


Calaveras Asbestos Corp. was California's 
and the Nation’s leading producer, from its 
Copperopolis Mine. The other California 
producer, the Santa Rita Mine on the Joa- 
quin Ridge near Coalinga, in San Benito 
County, was owned and operated by Union 
Carbide Corp. 
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Table 3.—Asbestos producers in the United States in 1982 


State and company County Mine ype of 
Cala es Asbestos Co Co lis Chrysotil 
veras ED. oux veras . Ll. ropolis _ _ _ _ _ ile. 
Union Carbide Cork San Benito Santa Rita 5 Do. 
Vermont: Vermont Aba Group. ...- Orleans Lowell Do. 


The Vermont Asbestos Group’s Lowell 
Mine in Orleans County, Vt., was second in 
the country in production. 

The Jaquays Mining Corp. mine in Gila 
County, Ariz., was closed in 1982. No pro- 
duction occurred in Arizona in 1982 but 
some shipments were made. 

Employment in U.S. asbestos mines and 
mills decreased by approximately 10% to an 
average of about 400 persons during 1982. 

An Alaskan newspaper described chryso- 
tile deposits in the Eagle Quadrant.? Doyon, 
Ltd., a Native corporation, owns the miner- 
al rights. The managing entity, Alaska 
Asbestos Co., is an equal partnership be- 
tween International Paper Co. and Tanana 
Asbestos Co., a subsidiary of Doyon. After 


more than 100 cores had been drilled, the 
Slate Creek deposit was said to have a drill 
indicated" reserve of 50 million metric tons 
of asbestos-bearing ore. Their Champion 
Creek deposit 13 miles away, after 16 drill 
holes, promised to be even larger. Initial 
evaluation indicated sufficient ore to sup- 
port a mine producing 2.0 million tons per 
year of ore and a mill producing annually 
150,000 tons of fiber. Such an establishment 
was projected to cost $120 to $150 million. 
Based on this, Alaska has the potential of 
becoming the country's leading asbestos 
State, could more than double total U.S. 
production capacity, and could have one of 
the world's largest mines. 


CONSUMPTION AND USES 


Total U.S. asbestos consumption decreas- 
ed 29% in 1982 from that of 1981. Chrysotile 
was 93% of that consumed; crocidolite, 6%. 
Small amounts of amosite were reported 
used. 

Included in this report are revised end- 
use data, table 4, for the years 1977 through 
1981, the result of newly acquired data. An 
observable trend over the last few years has 
been the continued high usage of asbestos 


for friction products during a declining 
market. Although this use showed only a 
small rise in 1982 over that of 1981, its 
market share rose from 15% to 21%. 

Less than 1% of the chrysotile used was 
spinning grades (1, 2, or 3); of the remain- 
der, the grade 7’s were the most used, 77%, 
followed by the 4's and 6's, 8% each, and the 
5’s, 7%. 


Table 4.—U.S. asbestos consumption by end use, grade, and type 


(Thousand metric tons) 
Chrysotile Cro- Total 
Grades Grade Grade Grade Grade Grade cido- jd asbes- 
land2 3 4 5 6 1 Total lite tos 
1971:! 

Asbestos-cement pipe ok ae 68.1 32.8 24 -. 1083 11.2 05 1150 
Asbestos-cement sheet 2a en 5.1 8.9 7.1 5.8 26.9 EE 1 27.0 
Flooring products 2.6 "a ic 65.6 .1 81.7 150.0 == -—— 1500 
Roofing products _. — _ _ m TOR 3 4.0 16.5 49.2 70.0 M is 70.0 
Packing and gece 3 3.1 3.9 13.9 1.5 5.0 27.7 FT A 27.7 

Insulation: 
Thermal i 1.7 .5 .4 8.4 5.5 16.5 a ttl 16.5 
Electrical __.___ Te 2 E: 22 1.0 3 3.7 sdk MER 3.7 
Friction CRUS .1 1.1 1.5 18.9 6.9 28.5 57.0 >> E FU. 87.0 
5 2 4 1.1 34.1 35.8 35.8 
Plastie s un E hs 11 e 6.3 1.5 5 "d 8.0 
Tertiles 1.1 8.4 2 os tes ee 9.7 2 = 9.7 
Paper bas nae 5 3 4.8 1.4 1.0 3 x 1.3 
Other CCC 3 1.2 28.1 31.6 28.0 48.6 143.8 OR =: 148.8 
Total 4.4 15.8 108.4 186.1 711.8 266.4 658.9 12.0 6 671.5 


See footnote at end of table. 


7 Total 


Grades Grade Grade Grade Grade Grade 


(Thousand metric tons) 
3 4 5 
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Table 4.—U.S. asbestos consumption by end use, grade, and type —Continued 
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Textiles 
— === ==> 
Ode a 


r 
Total... 
Total co 
Total 


lu conc 
Other 
GE c ce ers 
Textiles 
Other 


Asbestos-cement pipe 
Asbestos-cement sheet _ 


1978:* 
1979." 
1981: 


848.8 


7 


54.9 20.5 179.8 334.1 14.0 


75.0 


Total 


See footnote at end of table. 
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Table 4.—U.S. asbestos consumption by end use, grade, and type —Continued 


(Thousand metric tons) 


= oh Amo- asbes- 
Grades Grade Grade Grade Grade Grade a i 
land2 3 4 6 q ‘Total lite "e tos 
1982: 
Asbestos-cement pipe ae ees 15.6 5.0 1.0 EM 21.6 16.0 zm 81.6 
ment sheet _ ane e 2 1.0 7.2 2.4 10.8 MN S 10.8 
Flooring products T m ¿22 RN ae 49.0 49.0 ee E 49.0 
Facing andes 1 5 s 13 16 — — 36 
i AN Tn . š i : i EOS ES 13. 

Insulation: a Š 
Electrical _ _ _ _ _ _ E MH M i 7 7 oe = 7 
Friction products = NOR 1.0 37.3 52.9 NA "m 52.9 

ings and com- 
pounds ES EM Ds 2s Da 25.0 25.0 AS Li 25.0 
Plastioass e M en 2 PME 2 4 E DRE E! 
Textiles ae 1.1 ere EA ae ae. 1.1 uo pet 1.1 
Paper MA n EN 1 LS 1.5 1.6 B EM 1.6 
| 22 aa Z "S 1.2 1.2 3 .1 43.3 46.1 a 5 46.6 
Total_________ = 2.3 18.4 15.0 18.8 175.3 229.8 16.0 7 246.5 

Revised. 
PRICES 


Depressed markets and high producer 
inventories of the last few years have 
caused final negotiated asbestos prices to 
be lower than listed prices. A realistic set of 
unit values can be calculated using import 


data as shown in table 5. These averaged 
data represented most of the domestic mar- 
ket. The unit value of exported asbestos, 
$335 per ton in 1982, did not change signifi- 
cantly. 


Table 5.—Customs unit values of imported asbestos 


(Dollars per metric ton) 

1978 1979 1980 1981 1982 

Chrysotile 
VT taam mn m IEEE zog Box DS 
Cement __ ³ A ²²²m yd sc eee 20 288 251 272 284 
Other l ß p ee ee 267 292 296 873 334 

South Africa, Republic of 
i^ esM ETT EUER NE Sun 569 499 1,611 128 111 
Crocidoliia p p ñ p cet ey a 624 711 686 676 646 
FOREIGN TRADE 


There was a 12% decrease in the total 
value of asbestos fibers and asbestos prod- 
ucts exported from the United States in 
1982 from that of 1981; of this, the fiber 
portion remained at 13%. Canada remained 
the largest user of U.S. asbestos and prod- 
ucts accounting for 31% of the value of 
exports of these products in 1982, followed 
by Saudi Arabia and Mexico, 10% each. 

Canada provided 95% of the asbestos 
fiber imported into the United States in 


1982, and the Republic of South Africa 
provided 5%. Several countries provided 
minor amounts. Chrysotile again dominated 
the imported types with 97% of the total. 
The value of imported fiber in 1982 was only 
62% of that of 1981. 

In 1982, the United States recovered 
227% of the cost of imported asbestos by 
exporting and reexporting fibers and prod- 
ucts. 
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Table 6.—Countries importing U.S. asbestos fibers and products, by country 


(Thousand dollars) 
1981 1982 
Country nmanu- Manu- Unmanu- Manu- 
factured factured Total factured factured Total 
fibers products fibers products 
Australian 117 4,480 4,597 145 5,179 
Canada __ _ 1,029 55,754 56,783 1,144 43,714 44,858 
Colombia 55 1,867 1,922 153 1 2,277 
Germany, Federal Republic of_ 713 3,098 3,811 980 2,417 3,397 
UDAD ouis ee 4,246 4,171 8,417 3,933 6,475 10,408 
Mexico 5, 267 18,344 23, 611 4,902 9,837 14,739 
Netherlands ___________ 14 1, 1,694 980 
Saudi Arabia 118 11,717 11,835 17 15,291 15,308 
United Kingdom 206 : 3,833 178 2,761 
Venezuela 222 4,951 5, 173 259 5,747 6, 
Piet eee 9,362 ; 44,204 7,828 32, 40,152 
Totaal 21,349 144,531 165,880 19,543 126,704 146,247 
Table 7.—U.S. exports and reexports of asbestos and asbestos products 
1980 1981 1982 
Products Quan- Value Quan- Value Quan- Value 
: (thou- ^ (thou- : (thou- 
tity sands) tity sands) tity sands) 
EXPORTS 
Unmanufactured: | 
Crudes, fibers, and stucco _ _ _ metric tons 36,426 $17,044 60,131 317,328 42,342 $14,752 
Sand and refuse e do- 11.793 3,698 13, 995 4,021 16, 183 4,791 
OC ane 8 do 48,219 20, 737 64, 126 21,949 58,525 19,543 
Products 
Asbestos fibers do 2,695 8,610 3,840 9,544 2,538 8,119 
Shingles and cla ee eae ae ??:?! 4,585 2,560 21,771 3,686 4,011 3,235 
Other articles of asbesto _ _ _ _ _ _ _ do... 16,646 14,286 17,504 14,292 17,6389 13,444 
Gaskets _____________________ 2 o- 438 i 451 4,144 : 
Packing and seals... 5... o- 2,118 15,661 1,598 18,179 1,311 15,309 
Insulation. - ------------—--—---—— ne NA 6,15 NA 1 A 6,799 
Other articles, arp Tee JT tt do NA 25, 442 NA 23,660 NA 17,047 
Brake linings and disk brake pads do- NA 55,471 NA 50,058 NA 42, 852 
Clutch facings and linings __ _ ------— number. _ NA 9,626 NA 12,783 NA 16,879 
Total uu ccce eae ee es XX 141,299 XX 144,531 XX 126,704 
REEXPORTS 
Unman 
Crudes and fibers metric tona _ 883 807 240 150 246 170 
Sand and refuse ess — 69 23 53 XX 
Toal Ln sat u L TZ LD do 452 330 293 159 246 170 
Prod 
Asbestos fibers do — m 6 34 66 203 
Shingles and clapboard. . - do_ ___ 477 78 34 20 m - 
F 3 + — 708 1 2 ^8 2 
Insulation.____________________do____ NA 1 NA 17 we __ 
Other articles, 11. 5 335 iu NA 14 NA 120 NA 9 
Brake linings and disk brake pad do- NA 219 NA 149 NA 539 
Clutch facings lining n MN NA NA NA 309 
Other articles of asbestos... _ _ _ _ _ metric tons_ _ 8 13 1 16 80 
Total o z A A ei pl. L XX 854 XX 599 XX 1,163 


NA Not available. XX Not applicable. 
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Table 8.—U.S. imports for consumption of asbestos fibers by type, origin, and value 


Republic of 
Type Quantity Value Quantity Value Quantity Value quantity Value 
(metric (thou- (metric (thou- (metric (thou- metric (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
1980 cn 315,540 $83,216 10,261 $1,202 1,495 $1,331 921,296 $91,809 
S N 
e: 
Crude UR bes 951 564 -— -— 957 554 
Spinning fibers 4,450 4,124 471 175 90 91 5,011 4,390 
ether 313,917 86,704 7,802 4,762 1,875 2,000 23,594 93,466 
Crocidolite (blue) E ur 7,876 4,988 Ne E 7,376 4,988 
Amosite _______ KE E 506 367 174 128 680 495 
Total 318,367 90,828 17,112 10,846 2,139 2,219 837,618 103,893 
1982: : 
Crude. 36 14 E ES 8 1 4 15 
Spinning fibers 1,328 1,218 904 453 202 283 2,434 1,954 
other 227,715 55,482 2,193 1,341 1,058 128 230,966 51,551 
Crocidolite (blue) E EN 7,904 5,105 Le pa 7,904 5,105 
8 ae ron 389 300 2x iei 889 300 
Total 229,079 56,714 11,390 7,199 1,268 1,012 241,787 64,925 
WORLD REVIEW 


An early 1982 review of the world asbes- 
tos industry in a trade magazine described 
it as “going through a period of rapid 
evolution.“ Sales and mergers of asbestos 
mines and plants were almost as common as 
temporary mine closures due to excessive 
inventory. | 

Canada.—The Government announced in 
July that it would provide Can$400,000 
toward establishment of a Canadian Asbes- 
tos Information Center. The principal func- 
tion of the center was to be to distribute 
information on the health and technical 
aspects of asbestos use. 

In an article in a September 1982 finan- 
cial paper, asbestos industry representa- 
tives blamed the lowered demand for asbes- 
tos on the recession and not on environmen- 
tal considerations.* At that time, a drop in 
1982 production of 20% to 25% from that of 
1981 was expected. Production in 1981 had 
been only 59% of that of the 1973 peak year 
and industry was producing at only 5096 of 
its capacity. 

The government of Ontario, Canada, 
made its permissible occupational exposure 
limits identical to those of the United King- 
dom, effective August 20, 1982. 

The Federal Government of Canada and 
the government of Newfoundland, working 
in concert, prevented, at least temporarily, 
the closing of the Advocate Asbestos Mine 
at Baie Verte, Newfoundland. The New- 


foundland government expropriated the 
mine and sold it to Transpacific Asbestos, 
Inc. As part of the deal, the Federal Govern- 
ment announced that it would extend $14 
million in credit guarantees to Transpacific 
over a 3-year period. 

Cassiar Resources Ltd. closed its asbestos 
mine in British Columbia for 7 weeks to 
repair its tramway that had been damaged 
in an accident. : 

Greece.— Technical difficulties and other 
problems prevented the new 100,000-ton- 
per-year Zidani Mine and Kozani mill as- 
bestos complex from reaching more than 
one-third of capacity. At least 80% of the 
product was aimed at export markets in the 
Mediterranean and the Middle and Far 
East for fabrication of asbestos-cement 
pipes and sheets.’ 

Sudan.—Three Sudanese asbestos depoe- 
its were described in a mining journal 
article.“ A small deposit of chrysotile was 
found at Qala en Nahal that contained 
fibers in lengths up to 7 centimeters. Sever- 
al thousand tons of 5% ore had been esti- 
mated. The Ingesanna deposit of chrysotile 
had an estimated 9 million tons of 3.496 or 
better ore. Another magazine article indi- 
cated that 30 million tons of low-grade ore 
occurs at this deposit.’ Johns Manille Cana- 
da, Inc., was said to be reluctant to start 
commercial mining there. The Red Sea 
Hills deposit is reportedly anthophyllite 


110 


and is of little interest. 

U.S.S.R.—A trade magazine reported 
that a new high-quality deposit of asbestos 
was found in Siberia.* The deposit, near 
Taksimo on the Baykal-Amur railway in 
the Buryat Associated Soviet Socialist Re- 
public, was described as very rich. Another 
source, the Molodezhnoye underground de- 
posit, was evaluated as among the world’s 
best. 


United Kingdom.—The United Kingdom 
Health and Safety Commission decided to 
enact the recommendations of the Advisory 
Committee on Asbestos, effective January 1, 
1983. The permissible occupational expo- 
sure limits without personal protective 
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equipment was as follows: for chrysotile, 1 
fiber per milliliter of air; for amosite, 0.5 
fiber per milliliter of air; and for crocidolite, 
0.2 fiber per milliliter of air. 

- Zimbabwe.—Early in the year, a bill was 
passed enabling the Government to set up 
its Minerals Marketing Corp. (MMC). One 
of the two mining company representatives 
on the MMC board was the managing direc- 
tor of African Associated Mines, the only 
asbestos producer in the country. 

A considerable transportation cost saving 
was reported for the Shabaine Mines and 
mill.*° A ropeway designed to carry 125 tons 
per hour of ore the 2.5 kilometers between 
mine and mill was commissioned in July. 


Table 9.—Asbestos: World production, by country! 


(Metric tons) 

Country” 1978 1979 1980 1981 1982* 
Afghanistans 13,000 *4,000 za X sks 
Argentina 1. 1.871 1,261 1,400 1,800 
Australia... - -- ek 62,144 79,721 92,418 44,647 45,000 
Brag oe g y ee a cum 122,815 188,457 169,173 188,420 140,000 
Bulgaria .--------------------- 700 7 400 400 
Canada (shipment) 1,421,808 1,492,719 1,323,053 1,122,000 822,000 
E CHE 2 2 
„% a dcum 349 316 825 310 
Greste — ͤ ů dd alis A EE EN Le 100,000 
Indi 2. ns cec cos Ue 24,628 094 31,258 24,515 ,000 
1C1ö§5ir ⁵ i 135,402 143,931 157,794 137,086 135,000 
JÉDAR 25 o e ccce cua os rei 5,746 502 3,897 *8,500 3,500 
Korea, Republic abb 13,616 14,804 500 14,084 15,000 

REN ee Re et m l 789 800 800 

South Africa, Republic offt 257,825 249,187 211,134 235,943 3211,860 
URNS o ouo 36,957 34,294 32,888 85 85, 
Taiwan oo a eet ee es etus 2,081 2,957 683 2,317 2, 
3% ͤ KK 8 13,372 738,967 8,872 2, 3, 

Pe al DER MERE 1,945,000 2,020,000 2,070,000 2,105,000 2,180,000 

United States (sold or used by producers) - 93,097 93,354 80,079 15,618 63,515 

.f y au a a 10,360 10,041 12,106 13,591 12,500 

imbab creed - 248,861 259,891 949 247, 600 240,000 

Toal 22 WWW M—— ]áÓ 14,693,217 4,906,389 4, 808,310 4,479,783 4,310,685 

Estimated. Prelim: . FRevised | 
Table includes data available through Apr. 21, 1983. 


In addition to the countries listed, 


North Korea, and Romania also produced asbestos, but output is 


Czechoslovakia, 
not officially reported, and available general information is inadequate for the formulation of reliable estimates of output 


levels. 
(Reported figure. 


TECHNOLOGY 


The Quebec Provincial government’s So- 
ciété Nationale de l'Amiante (SNA) was 
rapidly becoming a center for research on 
asbestos fiber and on asbestos mines residue 
as a mineral resource. A Canadian Govern- 
ment magazine detailed how the toxicity of 
asbestos fibers can be reduced by phospho- 
rylation with little reduction in physical 
properties and little increase in cost." This 
development work was done at the SNA 


laboratory under its director of research 
technology. A U.S. professional journal de- 
scribed research done under a SNA contract 
to develop two refractory raw materials 
from asbestos tailings.’ A magnetic separa- 
tion process was used to separate an iron- 
rich fraction from the tailings. The iron-rich 
fraction is a potential heat storage material. 
The less magnetic fraction, an olivine, con- 
tained less iron than any olivine now used 
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for periclase production. Another magazine 
described a cooperative development project 
between SNA and Noranda Mines Ltd." A 
pilot plant was built at a Noranda smelter 
in which a flue gas containing 3% to 6% 
sulfur dioxide was to be sprayed with a 
slurry of magnesium-rich asbestos tailings. 
Byproducts of this flue gas desulfurization 
process were expected to be marketable 
magnesium sulfate crystals. 

Transpacific, put their 1.5-ton-per-day 
prototype asbestos wet mill in operation in 
Australia in January.“ Initial indications 
were that it could more than double fiber 
recovery from many ores using the dry 
process. The company estimates a new mill 
cost at about one-half that of a conventional 
dry mill. 

Substitutes.—In an article in a trade 
magazine, asbestos was compared with oth- 
er fibrous materials used in packing and 
gaskets.!^ The article showed that material 
costs for products with characteristics com- 
parable to asbestos were several times high- 
er than that for asbestos. 

Several claims were made for asbestos 
substitutes in cement products. Among 
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them were a rock wool developed by a 
Bureau of Mines contractor,'* two acrylic 
fibers from Hoechst AG of the Federal 
Republic of Germany, and a polyvinyl alco- 
hol fiber from Japan's Unitika Kasei.” 


IPhysical scientist, Division of Industrial Minerals. 
*Pratt, F. Doyon Finds Preach eas su Mins: Fair- 


Minerals (London). No. b March 1982, 


Pirman, A. The Wall Street J, Sept. 3, 1982, p. 17. 
Review. Greece. V. 64, 


* 
V. 148, No. 1, January 1988, p . 33. 
ae T ye No. 7660, June 11, 1982, p. 433. 
*[ndustrial Minerals (London). No. 175, April 1982, p. 17. 
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Barite 


By Sarkis G. Ampian! 


Domestic production of barite decreased 
35% to 1.85 million short tons in 1982 
valued at $70 million. Nevada, the leading 
producer, decreased output 37% to 1.6 mil- 
lion tons. Production from Missouri, the 
second leading producer, decreased substan- 
tially, down 42% from that of 1981. Imports 
for consumption of crude barite continued 
to increase, reaching 2.32 million tons, 20% 
above the record 1981 level. The principal 
use for barite, as a weighting agent in oil- 
and gas-well-drilling fluids (muds), account- 
ed for 98% of U.S. consumption in 1982. 

Demand for barite in the latter half of 
1982 declined sharply from the record highs 
of recent years and the first half of 1982 
owing to an oil glut and economic downturn 
that resulted in lower oil- and gas-well- 
drilling activity accompanied by use of less 
barite per foot of well. In 1982, primary 


barite producers lowered output to pre-1978 
levels; however, imports for consumption of 
foreign crude barite continued to increase 
and, for the first time, exceeded domestic 
production. Also, barite grinding capacity, 
escalated in earlier years to meet the higher 
demand, was in a position to meet present 
and/or projected demand. 

Domestic Data Coverage.—Domestic pro- 
duction data for barite are developed by the 
Bureau of Mines from one voluntary survey 
of U.S. operations. Of the 99 operations to 
which a survey request was sent, 93 re- 
sponded, representing an estimated 82% of 
the total crushed and ground production 
sold or used shown in table 1. Production of 
the remaining six nonrespondents was esti- 
mated using reported prior year production 
levels adjusted by trends in employment 
and other guidelines. 


Table 1.—Salient barite and barium-chemical statistics 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
United States: 
Barite, primary: | 
Sold or used by producers 2,170 2,112 2,245 . 2,849 1,845 
õö˙ê⁵Ü„4S oo i ee cuiu $45,130 $53,581 $65,957 $102,439 $69,522 
EXDOFUS. ß ha ulta hee 50 109 97 62 49 
ll. aus a a Sus $2,724 $10,861 $13,794 $9,947 $6,510 
Imports for consumption (erude u- 1,291 1,489 1,850 1,932 2,320 
Consumption (apparent) 8,411 8,492 3,998 4,719 4,116 
Crushed and ground (sold or used by 
We EE 2,8 3,223 3,649 4,116 4,088 
Valie = e . ceeded $132,312 $179,009 $365,632 $406,255 $322,100 
Barium chemicals (sold or used by processors) 90 40 94 20 
Value -rnea aana $24,018 $26,063 822,441 $20,670 $18,720 
World: Production. - - - - -- ---------------- r7 590 r7 999 8,188 P9,057 €7,887 
Estimated. Preliminary. Revised. 
1Sold or used plus imports minus exports. 
2Includes imports. 
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DOMESTIC PRODUCTION 


The term “primary barite" denotes the 
first marketable product and includes crude 
run-of-mine barite, flotation concentrates, 
and material concentrated by other benefi- 
ciation processes such as washing, jigging, 
or magnetic separation. Run-of-mine barite 
sold or used by producers represented 36% 
of total production in 1982 compared with 
32% in 1981; flotation concentrate remain- 
ed at 4% of the total 1982 production; and 
the balance was other beneficiated ma- 
terial. 

In 1982, reported primary barite produc- 
tion decreased 35%. Nevada and Missouri 
continued to be the leading States and, 
together, accounted for 91% of barite out- 
put. Other producing States, in descending 
order, were Arkansas, Georgia, Montana, 
Tennessee, Illinois, and Washington. Illi- 
nois produces barite as a coproduct of 
fluorspar mining and milling; in all other 
States, barite was the primary product. 

The leading domestic barite producers in 
1982 were (in alphabetical order) Baroid 
Div., NL Industries, Inc., with mines in 
Arkansas, Missouri, and Nevada; Dresser 
Minerals Div., Dresser Industries, Inc., with 
mines in Missouri and Nevada; IMCO Ser- 
vices Div., Halliburton Co., with mines in 
Missouri and Nevada; and Milchem, Inc., 
with mines in Nevada. Other important 
producers in Nevada were (in alphabetical 
order) All Minerals Corp., A. W. Arnold and 
Associates, Inc., Chromalloy American 
Corp. Eisenmann Chemical Co. (a subsid- 
iary of Newpark Resources, Inc), FMC 
Corp., Old Soldier Mining Co., and T. Nor- 
ris, Inc. In Missouri, Agers Bros, Inc., 
DeSoto Mining Co., and General Barite Co., 
and, in Washington, David Beck Co., pro- 
duced important quantities of barite in 
1982. 

The domestic barite industry continued 
its rapid expansion, begun in the latter half 
of the 1970's, until midyear 1982. Then an 
oil glut and economic downturn resulted in 
lower oil- and gas-well-drilling activity. This 
left many barite producers with excess in- 
ventories and commitments to purchase 
foreign ore and was followed by cutbacks in 
domestic mine production and grinding 
plant activity. Meanwhile, foreign ore 
prices decreased because of the oversupply 
and also because of lower ocean freight 
rates, in part owing to cheaper bunker fuel. 
This, coupled with high domestic rail rates 
from domestic mines and more expensive 


domestic ore, combined to make foreign 
barite more attractive than domestic ore. 
Many mining and grinding operations at 
yearend were either suspended or on mini- 
mal product schedules. Most of the follow- 
ing additions to mining, milling, and/or 
grinding capacity were begun before the 
1982 downturn. Many ongoing and planned 
projects were being critically reevaluated. 

In 1982, C-E Minerals, a division of Com- 
bustion Engineering Inc., completed devel- 
opment of both its Flagstaff Mountain min- 
ing property in Stevens County, Wash., and 
a 50,000-ton-per-year flotation plant at Deep 
Lake. 

In Alaska, NANA Development Corp. was 
investigating the feasibility of a barite min- 
ing and milling complex to produce drilling- 
mud-grade barite from deposits held by 
Cominco American, Inc., and the Kennecott 
Corp. The mill feed metal values were 
slated to be stockpiled for the claim owner. 

In Arkansas, Milchem continued plant 
tests at its Fancy Hill flotation complex 
completed during the year. 

In Oklahoma, Best Barite, Inc., a division 
of Blast Abrasives, Inc., completed construc- 
tion of its third grinding plant at Cyril, 
southwest of Oklahoma City and near the 
oil-well-drilling activities in the Anadarko 
Basin. Expansions and/or modifications of 
existing Oklahoma grinding plants were 
completed by All Minerals and Eisenmann 
Chemical at Clinton, A. W. Arnold at Bessi, 
and Old Soldier at Elk City. Oklahoma, 
which had no grinding plants in 1978, had 
six plants in operation during the year. 

In Texas, construction of a new grinding 
plant was completed by Coastal and West- 
ern Minerals, Inc., in Knippa, to produce 
filler- and extender-grade barites for the 
paint and coating industries. All Minerals 
acquired a grinding plant with a 50-inch 
Raymond mill at Channelview and built 
another grinding plant at Pecos with a 
similar sized mill Enlargement and/or 
changes to the existing Texas grinding 
plants were made by Chromalloy at Hous- 
ton and PIP Minerals at Kingsville. 

In Nevada, IMCO completed an $11 mil- 
lion excavation of its Clipper open pit mine 
near Crescent Valley. The 540-foot-deep pit 
is lined with 20- to 30-foot benches that 
serve as both a roadway and a barrier for 
falling rock. Chromalloy added two Bende- 
lari jigs to its Dry Creek plant to process ore 
from the Snoose Mine, and A. W. Arnold 
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opened its new North Rim Rock Mine near 
its Rim Rock jig plant. Old Soldier also 
added two Bendelari jigs to its Stormy 
Creek plant and Eisenmann Chemical in- 
stalled a new grinding plant and crushing 
circuit at Carlin. All Minerals added three 
Wemco jigs to its East Northumberland 
mill. 

In Louisiana, 


shakedown tests were 
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underway at Baroid’s new grinding plant in 
Lake Charles. The new plant consists of two 
66-inch Raymond mills and ancillary equip- 
ment for packing, palletizing, and bulk 
loading of trucks, railroad cars, and barges. 
Expansions and/or modifications were also 
made by IMCO and Chromalloy at their 
Houma plants. 


Table 2.—Primary barite sold or used by producers in the United States, 


by type and State 
š Flotation Beneficiated 
Run of mine concentrates material Total 
N umer Quan- Quan 
o ° . ° . 

MEE opera (they. Value hey. Value ghey. Value gpd Value 
tions sand (thou- sand (thou- sand (thou- sand (thou- 
short sands) short sands) short sands) short sands) 

tons) tons) tons) tons) 

1981: 

Arizona __ _ _ _ _ _ 1 ee FM 8 xm W W W W 
Arkansas 1 =e moe W W EM D2 W W 
PRI0 oe ee 2 VM T W W W W W W 

Illinois 2 E eM W W Lx EN W 
Missouri 10 A NM ee MEI 185 $9,725 185 $9,725 
Montana 1 avs SE P s W W 
Nevada _____________ 20 1872 7822, 495 ae _. 1,610 '57221 2,482 79,716 

Tennessee 1 W ao ta s: MEN AN 
Total 38 1920 126, 523 1112 786,834 1,817 69,081 2,849 102,439 
1982: 

Arkansas 2 eh t W W W W W W 
Georgia 2 eae! xum W W W W W W 
Illinois 1 zh d W W TM W W 
Missouri 8 E M uos ER 107 5,703 107 5,703 
Montana 1 W W >n M d er = W W 
Nevada ____________~_ 17 633 13,727 T = 942 39,000 1,575 52,727 
Tennessee 1 W W = 2: M es PM W W 
Washington 1 W: w AA "E ze "m W W 
Total __ _ Re 33 668 16,481 82 6,420 1095 46,621 1845 69,522 


"Revised. W Withheld to avoid disclosing company proprietary data; included in Total.“ 


CONSUMPTION AND USES 


Consumption of crushed and ground bar- 
ite declined 13% from the alltime high of 
1981 because of a significant decrease in 
barite consumption in well drilling. Use as 
a weighting agent in oil- and gas-well- 
drilling fluids continued to be the dominant 
end use, accounting for 98% of total sales 
volume in 1982. The oil- and gas-well- 
drilling industry appeared to have had 
another record year by completing nearly 
86,000 wells and drilling nearly 400 million 
feet of hole.? Total footage drilled exceeded 
10 million feet in seven States: Texas, 135.9 
million feet; Oklahoma, 63.5 million feet; 


Louisiana, 32.6 million feet; Kansas, 28.9 
million feet; Ohio, 15.5 million feet; Wyo- 
ming, 15.1 million feet; and New Mexico, 
12.5 million feet. Generally, the deeper a 
hole is drilled, the more barite is used per 
foot of drilling. However, hole depth did not 
increase significantly in 1982. Among the 
seven leading States, Wyoming had the 
highest average well depth, over 7,300 feet, 
and Kansas, the lowest, about 3,200 feet per 
well. The U.S. average remained at about 
4,600 feet. The major reason that barite 
consumption decreased appears to be that 
the average consumption of barite per foot 
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of drilling decreased to 20.4 pounds per foot shows that the average number of drilling 
in 1982 compared with 25.1 pounds per foot rigs operating in 1982 declined from the 
in 1981. Another barometer of drilling activ- alltime high of 3,969 in 1981 to 3, 105. 

ity is the Hughes Tool rig count, which 


Table 3.—Crushed and ground barite sold or used by processors 
in the United States, by State 


1981 1982 
State Number of antity Value Number of Quantity Value 
(thousand (thousands 

plants short tone) (thousands) plants abort ions) (thousands) 
Louisiana 13 1, 673 $169,188 13 1,585 $123,056 
Missouri 4 220 20,711 4 98 6,964 
Nevadaa 6 609 28, 888 7 588 29,686 
Oklahoma ___________ 4 261 28,132 6 321 34,803 
Texas______________ 12 1,392 112,823 13 1,080 91,824 
Wahi 6 247 19,740 5 164 12,502 


Other! u ce 13 314 26,773 12 252 23,866 
Total ------------ 58 4,716 406,255 60 4,088 2322,700 


Includes Arkansas, California, Georgia, Illinois, Kansas, and Montana. 
2Data do not add to total shown because of independent rounding. 


Table 4.—Crushed and ground barite sold or used by processors 
in the United States, by use! 


(Thousand short tons and thousand dollars) 


1981 1982 
Use? ——— — — 
Quantity Value Quantity Value 
Barium chemicals 45 8,945 31 3,152 
Filler or extender? ___ ee 86 12,807 58 8,825 
Wh Wee et eet eos asa as 4,585 389,505 3,999 310,721 


C TTT 4,716 406,255 4,088 322,700 


Includes imported barite. 

2Uses reported by processors of ground and crushed barite, except for barium chemicals. 
Includes glass, paint, rubber, other filler, and other uses. 

‘Data may not add to totals shown because of independent rounding. 


Table 5.—Barium chemicals produced and sold or used by processors 


in the United States: 
1981 1982 

Pro- Sold or used by P Sold or used by 
Barium chemical 2 duction „„ 2 duction SEP istic cL PS 
Plants (short Quantity Value Plants (short Quantity Value 
tons) (short (thou- tons) (short (thou- 
tons) sands) tons) sands) 
Barium carbonate... _ __ 4 25,000 22,000 $9,400 3 18,770 16,330 — $7,560 
Barium chloride 2 W W W 2 W W W 
Black ag 1 W W W 1 W W W 
Blanc firgle _ _ _ _ _ __ 1 W W W 1 W W W 
Other 3 11,000 12,000 11,270 3 9,370 8,970 11,160 
Totaal 5 36,000 34,000 20, 670 4 28,140 25,300 18,720 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
lOnly data reported by barium-chemical plants that consume barite are included. Partially estimated. 
2A plant producing more than one product is counted only once. 
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Table 6.—U.S. hydrocarbon well-drilling and barite consumption 


ff for Wells drilled (thousands)! Successful Average depth Average barite 
Year yrs oand , Dry wells per well r well 
short tona) Oil Gas — poles Total (percent) (feet) (short tons) 

1962 934 21.73 5.35 17.08 44.16 61.3 4.408 21.15 
1963 907 20.14 4.57 16.76 41.47 59.6 4,405 21.87 
1964 __ 931 19.91 4.69 17.69 42.29 58.2 4,431 22.01 
1965 __ 987 18.07 4.48 16.23 38.78 58.1 4,510 25.45 
1966 .. 1,022 16.78 4.38 15.23 36.39 58.1 4,478 28.08 
1967 965 15.33 3.66 13.23 32.22 58.9 4.385 29.95 
1968 __ 1,006 14.33 3.46 12.81 30.60 58.1 4,738 32.88 
1969 __ 1,235 14.37 4.08 13.74 32.19 57.3 4,881 38.37 
1970 __. 1,119 13.02 3.84 11.26 28.12 60.0 4,952 39.79 
1971 __ 1,044 11.86 3.83 10.16 25.85 60.7 4,806 40.39 
1972 __ 1,183 11.31 4.93 11.06 27.30 59.5 4,932 43.33 
1973 __ 1,326 9.90 6.39 10.31 26.60 61.2 5,129 49.85 
1974 __ 1,440 12.78 7.24 11.67 31.69 63.2 4,750 45.44 
1975 __ 1,638 16.41 7.58 13.25 37.24 64.4 4,685 43.98 
1976 __ 1,986 17.06 9.09 13.62 39.77 65.7 4,571 49.94 
1977 __ 2,312 18.91 11.38 14.69 44.98 67.3 4,687 52.73 
1978 __ 2,632 17.76 12.93 16.25 46.94 65.4 4,829 56.07 
1979 __ 2,967 19.38 14.68 15.75 49.81 68.4 4,791 59.57 
1980 .. 3,385 26.99 15.74 18.09 60.82 70.8 4,675 55.66 
1981 __ 4,526 37.67 17.89 22.97 18.53 70.8 4,602 57.63 
1982 __ 4,048 40.30 18.95 26.55 85.80 69.1 4,616 47.18 


1Includes exploratory and development wells; excludes service wells, stratigraphic tests, and core tests. 


Source: American Petroleum Institute. 


PRICES 


Price quotations for some grades of barite 
increased slightly in 1982 according to the 
published literature. The prices listed in 
table 7 are from trade publications; they 
serve as a general guide but do not reflect 
actual transactions. 

The reported average value per ton of 
primary barite produced in the United 
States in 1982 increased 5% to $37.68, f.o.b. 


plant. The average reported value per ton of 
ground barite from Texas and Louisiana 
was about $92; the average value from 
California, Nevada, and Utah was approx- 
imately $57 per ton. The average customs 
value of ground barite exported to Canada 
was about $190 per ton; the customs value 
of material exported to Mexico and Latin 
America was nearly $127 per ton. 


Table 7.—Barite price quotations 


Price per short ton! 
Item 
1981 1982 
° .2 
Chemical, filler, glass grades, f.o.b. shipping point, carlots: 
Handpicked, 95% BaSO,, not over 1% fte $72.00 $90.00 
Magnetic or flotation, 96% to 98% BaSO4, not over 0.5% fre 105.00 105.00 
Water ground, 95% BaSO,, 325 mesh, 50-pound bags ______________ $80.00-155.00 $80.00-155.00 
Drilling-mud grade: 
ground, 83% to 93% BaSO,, 3% to 12% Fe, specific gravity 4.20 to 4.30, 
o. b. shipping point, carlots ____________________ i ____ LL 95.00-115.00 87.00-120.00 
Crude, imported, specific gravity 4.20 to 4.30, f.o.b. shipping point... 2.00- 61.00 65.00- 75.00 
Barium chemicals:? 
Barium carbonate: 
Precipitated, bulk, carlots, freight equalized (per pound) - ----------- : 2⁴ 
Electronics grade, baggggsgsgssssss „ 335.00 335.00 
Barium chloride: 
Technical c „ bags, carlots, wor 300.00 450.00 
Anhydrous, , carlots, same basis 400.00 565.00 
Barium hydrate: Mono, 55-pound bags, carlots, delivered (100 pounds)_ -- 55.00 55.00 
Barium sulfate: 
Blanc fixe, technical grade, bags, carlots — - - - - „ 430.00 430.00 
SP, X-ray enos grade, powder, 25-kilogram bags, 10,000-kilogram lots 5 E 
(per pound). ss AVV La š š 
Barium sulfide (black ash), drums, carlots, work 115.00-150.00 115.00-150.00 


1Unless otherwise specified. 


2Engineering and Mining Journal. V. 182, No. 12, December 1981, p. 23, and v. 183, No. 12, December 1982, p. 19. 
3Chemical Marketing Reporter. V. 220, No. 26, Dec. 28, 1981, p. 29, and v. 222, No. 26, Dec. 27, 1982, p. 25. 
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FOREIGN TRADE 


During 1982, over 49,000 tons of “natural 
barium sulfate” was exported from the 
United States. Export and import data pro- 
vided by the U.S. Bureau of the Census do 
not indicate what type or form of barite was 
traded; however, based on the value of 
individual shipments, it was estimated that 
99% of barite exports was ground drilling- 
mud-grade and 1% was chemical, filler, or 
glass grade. No crude barite was exported 
during the year. Mexico continued as the 
leading importer of U.S. barite, accounting 
for 75% of total exports. Exports to Canada 
decreased significantly. Exports to Guate- 
mala began in 1982 in significant quantity. 

Imports of crude barite increased to a 
record high of 2.32 million tons in 1982. The 
average unit value of this material declined 
by approximately 9% to $50.38 per ton, 
indicating that prices of foreign ores were 
declining in response to oversupply and 
lower ocean shipping rates. Domestic pro- 
ducers and consumers faced with high rail 
rates from domestic mines to gulf coast area 
grinding plants took advantage of the more 
attractively priced foreign ores to meet 
their demands. Average values per ton for 
material shipped from the principal source 
countries were China, $57.06; Morocco, 
$54.32; Chile, $50.66; Peru, $49.90; India, 
$39.64; Thailand, $43.26; and Mexico, 
$34.81. The more costly higher quality bar- 
ite, generally material with a specific gravi- 
ty greater than 4.3, had usually been blend- 
ed with lower grade ore during grinding to 
meet the American Petroleum Institute 
(API) specifications of 4.2 for drilling-mud- 


grade barite. Imports from India, Morocco, 
and Thailand increased significantly. 

The United States imported over 23,000 
tons of ground barite in 1982. Imports of 
ground barite from India resumed in large 
quantities. India supplied 95% of ground 
barite imports during the year, and Canada, 
the Netherlands, and the Federal Republic 
of Germany supplied the remaining 5%. 
Ground barite imports generally had been 
limited to premium-quality pharmaceutical 
grade, unavailable domestically and averag- 
ing in value from $300 to $500 per ton. The 
average value of the new Indian imports, 
about $140 per ton, would suggest that these 
materials were probably destined for the 
domestic filler and extender markets that 
have been supplied domestically. 

For the most part, crude barite entered 
through customs districts located along the 
gulf coast. This reflected the concentration 
of grinding plants along the gulf coast 
and their nearness to the most important 
drilling-mud markets. The import distribu- 
tion by customs district in 1982 (1981) was 
New Orleans, La., 55% (56%); Houston, 
Tex., 34% (14%); Laredo, Tex. (Port of 
Brownsville, Tex.), 9% (9%); Port Arthur, 
Tex. (Port Lake Charles, La.), 1% (2%); El 
Paso, Tex., 1% (1%); and Galveston, Tex., 
none (18%). f 

The United States imported nearly 24,000 
tons of barium chemicals valued at $13.2 
million in 1982. China, France, the Federal 
Republic of Germany, Italy, Japan, and 
Taiwan were the major suppliers of im- 
ported barium chemicals in 1982. 
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Table 8.—U.S. exports of natural barium sulfate, by country 


1981 — 1982 


Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 


Country 


IB c pP pp p al 600 $87 Es m 
JJ e vc ͤſ I 321 140 45 $19 
Australi ZS ⁵⅛²¹ëbb³ ñ ²«³. 2 Lc ce en Ai oir ie Lie rA 2 1 zm NN 
HürbadoB u masm Luc yßd LA Le 732 80 519 163 

|; 4l ay ey ³ A ĩᷣ yaaa MORET PERRO 110 19 E aie 
OEC ORE Sa aaa “. x y eat aye ae s ES 23 11,002 2,499 8,166 603 
gcse se Fi CERRO ae a y Cuan SSS ,400 4 11 
h ⁰·wqq ⅛³ Md yd 5 3 2 
Dominican Republic .. _ 3,528 431 Uu "T 
Guatemala — us :: Ad Ur c an ieee 7,676 935 
Jamaica- a a pe A et el et 500 83 335 44 
17!!! 00 uuu Le S 2 8 61 42 74 
C17: ⁰˙ͤà]ↄ . y 39,333 5,624 36,293 4, 544 
J ͥͥ ³·1AA ͥ ͥ ⁰² ð u 8 1,000 150 n "n 
Philippinen ou arm c2 cec e e LL 8 10 2 6 6 
ierra LOGOS ß e UR ep se AA e 510 93 n T 
Venezuela JJ ecce E SE 3,062 423 75 48 
=) gw Re RUMORES PH ⁰wʒ 4 368 60 
Tot 2 hoc ͥͥͥͥ u ee DECRE ce A 62,187 9,947 


!Data may not add to totals shown because of independent rounding. 
Source: U.S. Department of Commerce. 


Table 9.—U.S. imports for consumption of barite, by country 


1981 

Country Quantity Value! Quantity Value! 

(short (thou- (short (thou- 

tons) sands) tons) sands) 

Crude barite 
Chile ß es US uu ede 813,926 $13,848 331,876 $16,812 
Cð⁰Ü—è⁰ ñ;m-m; ou cc eau A ĩ Ä PL EAE 135,905 46,360 180,497 44, 
Groce d TCR tau yun 17,638 1,479 E Se 
1ĩͤĩ5é.wßd ]ðñ y er eL ee as t 54,902 4,001 169,126 6,705 
Ireland <- ß m ee S D 2 2 s 78,287 ,060 81,157 2,456 
Ithly o a lS ͥ s EE E n = = 36,921 1,763 
ö·˙%[Coũ es oe . Sue Sil LAU Lun 133,550 5,576 143,619 ,000 
ſſſͥſſſ/ e le Lev La e DS ie ee 230,328 14,605 350,801 19,054 
eas / ³ĩ» ³ ³ K te ca v 317,236 15,188 241,634 12,058 
et...... ³ 23,479 1.361 152,005 6,575 
Tota L. ⅛ð³ f yd LIA Ae Sr AEn 1,932,227 107,236 2,320,241 116,886 
Ground barite: 
Belgium-Luxembourg __ _ _ _ _ _ 53 16 12 5 
Canada ^T RENE 451 248 534 243 
China. = ꝶ ũ lk ͥ d y 10,844 771 ee IS 
Colombia — — oou ²˙m⁰m: ⅛²5mꝶf. ĩͤ LP 2 A 2 39 8 E == 
Germany, Federal Republic of __ 372 129 177 53 
CJ/!0.!ͤĩ˙¹ꝛwꝛmJJ RNS ar PEIN oI cee dese CE mE ~~ "P 22,487 3,197 
7JôöÜĩ᷑jĩ]?W³⅛*¾ be K 8 1.561 107 Libr M 
Netherlands —T 208 71 360 108 
SU AA. es 40 12 81 26 
TOtül ³·ö⁴Ü m2 “... ⅛Ü. ee es 13,569 1,863 23,651 8,682 
1C i.f. value. | 


2Includes 26,976 tons valued at $1,758,000 in 1981 and 32,605 tons valued at $1,929,198 in 1982 from Taiwan, not 


believed to have originated in Taiwan. 
Data may not add to totals shown because of independent rounding. 


Source: U.S. Department of Commerce. 
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Table 10.—U.S. imports for consumption of barium chemicals 


Blanc fixe 


. id Barium Barium 
Lithopone 1 chloride hydroxide 
Y Quan 
id tit i Value tit Ñ Value 9 Value tit n Value 
(short on (short dora (short = short ait 
tons) san tons) san tons) San tons) "RE 

19782 us hum 2 icr 2 142 $58 9,424 $4,160 5,287 $1,173 3,138 $1,539 
I919: age r eie nat 1,535 662 9,352 4,152 6,839 1,398 3,912 2,009 
e asses 1,310 599 7,752 4,460 4,216 980 2917 1,694 
I9RI- isse Lucre e NA NA 8,402 5,369 3,601 1,170 3,663 2,451 
1982_____ iUe d orte Res NA NA 135 5,580 2,930 878 3,570 2,158 

š : Barium carbonate, Other barium 

Barium nitrate precipitated compounds 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
II hts ee Se E 468 $123 10,712 $2,465 2,987 $1,186 
1979_____ ; te 517 117 11,596 2,770 1,540 183 
oo a eee eh 1,143 243 6,876 2,050 883 597 
811i 88 270 87 5,709 2,323 664 538 
iL |.) Sen ͤ eae dae 682 263 1,181 3,055 153 629 
NA Not available. 


Source: U.S. Department of Commerce. 


Table 11.—U.S. imports for consumption of crude, unground, and crushed or ground 


witherite! 
Crude, ungreund Crushed or ground 
Year Quantit Value Quantit Value 
(short tons) (thousands) (short tona (thousands) 
e pd ERR TE E i 1,809 $387 
õöĩõĩͤiêb Lu POE E AE E A T E $1 436 105 
1980 ih a uu oe ee 22,145 713 62 23 
1) germ Proc REUS 1 2 92 85 
1982 .— oon Eu. an 8 292 82 41 44 
1Barium carbonate. 
Source: U.S. Department of Commerce. 
WORLD REVIEW 


Estimated world production of barite 
decreased 13% to 7.9 million tons in 1982. 
The United States produced 23% of the 
world total and imported 3096 of the world 
output. 

The Bureau of Mines awarded a $179,500 
contract to Brown and Root Development, 
Inc., for determining foreign mineral depos- 
it data on barite and antimony.* The data 
were expected to become part of the Bureau 
of Mines computerized Minerals Availabili- 
ty System (MAS), which would eventually 
contain engineering and cost information 
on numerous U.S. and foreign deposits. 
Under the contract, information was to be 


provided on selected mines, active and inac- 
tive, as well as on specific deposits that had 
not been mined. The data would include the 
name, ownership, and location of each de- 
posit; ore tonnage and grade figures; a 
description of the ore body and the extrac- 
tion system used or applicable; work force 
and energy requirements; and a detailed 
cost analysis or estimate. 

Algeria.—The lead-zinc mine and mill 
complex at Bou Caid was converted to 
develop a nearby marginal barite deposit. 

Cameroon.—Peirson and Whitman Inter- 
national, a North Carolina-based company, 
was constructing a barite grinding plant 
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with a 50-inch Raymond mill for Milchem, 
Minerals Div., in Douala.’ 

Canada.—A grinding plant was being 
built at Ross River, Yukon Territory, for 
startup in early 1983, to process barite from 
the Tea Claims in the MacMillian Pass 
area.* The plant was to include a 50-inch 
Raymond mill. 

Chile.—Milchem completed construction 
of a jig plant at Punta Colorado, north of La 
Serana.' The plant was expected to produce 
about 30,000 tons of barite annually.? 

China.—KCA Minerals Ltd., a member of 
the English KCA International Group, com- 
pleted its new barite grinding mill at 
Wuzhou in Guangxi Zhuang Province.“ The 
plant was built by KCA under terms of a 
joint venture with the China National Met- 
als and Minerals Import/Export Corp. (Min- 
met) The mill was expected to have a 
processing capacity in excess of 200,000 tons 
per year. In another barite event, a new 
deposit of barite was reportedly discov- 
ered.'^ The only particulars released noted 
that the deposit contained nearly 6 million 
tons of ore. 

Gabon.—The Government, Essence et Lu- 
brificants de France (ELF)-Gabon, Nyanga 
Mining Co., and France's Bureau de Re- 
cherches Géologiques et Miniéres (BRGM) 
were working jointly to develop a barite 
deposit at Dourekiki, in Nyanga Province, 
reportedly containing about 1 million tons 
of barite reserves. A feasibility study with a 
plant capable of producing around 35,000 
tons annually had been completed earlier 
by the Koussou syndicate formed by the 
Gabon Government, Compagnie Miniére de 
l'Ogooue S.A. (COMILOG), and BRGM. 

India.—The Government ended all quan- 
titative restrictions on exports of lump or 
powdered barite.'! However, floor price re- 
strictions still remained on exports of API- 
grade lump barite shipped to west Asia, $42 
per metric ton, and other areas, $40 per 
metric ton. The Cuddapah district in Andh- 
ra Pradesh, with over 70 million tons of 
barite reserves, accounted for 98% of Indian 
barite production. The remaining output 
came from Rajasthan, Maharashtra, Hi- 
machal Pradesh, and Bihar.' 

Malaysia.—KCA in another barite ven- 
ture (see also Mexico and China in this 
section) started developing a mine and 
grinding mill complex near Kuala Treg- 
ganu.'? 

Mexico.—Minera Capela, a member of 
the Pen Oles Group, installed a 50-ton-per- 
hour flash dryer at its barite operation.“ 
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The new dryer is capable of reducing the 
water content of the feed from 16% to less 
than 3%. The state-owned oil company, 
Pemex, awarded a 1-year contract to KCA 
to supply 125,000 tons of ground drilling- 
grade barite.5 The barite was to be de- 
livered to Pemex through the Port of Coat- 
zacoalcos, 150 miles south of Veracruz on 
the Gulf of Mexico. 

Pakistan.—The Geological Survey of Pak- 
istan discovered a deposit containing up- 
wards of 5 million tons of barite near 
Khuzdar in Baluchistan.!* 

Peru.—Perubar S.A. completed construc- 
tion of a jig plant at the Graciela Mine, 
northeast of Lima. | 

Spain.—Unibario, S.A., completed its new 
jigging plant at La Carolina in the Jaen 
Province of Andalucia.“ The plant was the 
first stage of a project to produce drilling- 
mud-grade barite from local low-grade sedi- 
mentary limestones. Planned annual pro- 
duction was about 50,000 tons of high-grade 
concentrates from the 400,000 tons of jig- 
ging plant feed alone. A second-stage con- 
struction of an adjacent flotation plant to 
recover an additional 20,000 tons per year 
was planned. Total investment, including 
mine development and the jig and flotation 
plants, was estimated to be about $1.4 
million. Unibario also planned to add white 
filler-grade barite to its product line. 

Turkey.—Baroid and Saim Budin joint 
venture completed construction of its barite 
grinding plant near Silifke. Bastas Barite 
increased the grinding capacity of its Ant- 
alya plant to 100,000 tons per year.!? 

United Kingdom.—A new company, 
Strontian Minerals Ltd., has been formed to 
resume barite mining in 1983 near the 
village of Strontian on Loch Sunart in 
Argyllshire. The mining operation was to 
recover upwards of 40,000 tons of barite 
plus 5,000 tons annually of lead-zinc concen- 
trate by flotation techniques. The barite 
occurs in a vein deposit in the Moinian 
schist and granite host rocks. The company 
planned to first supply drilling-mud-grade 
barite for the North Sea market, but the 
deposit appears to contain sufficient 
amounts of white barite that could be se- 
lectively mined and treated for the more 
profitable chemical-grade and filler and ex- 
tender markets. 

The assets of Athole G. Allen Ltd. were 
purchased by English China Clays, Ltd., the 
world’s leading kaolin producer. The grind- 
ing plant and barite mine are located in the 
northeast, near the North Sea oilfields. 2 
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Venezuela.—Another Williams mill was 
added to Baroid de Venezuela’s Pamatacua- 
lito plant.: 

Yugoslavia.—Work continued on the new 
barite mine to be opened on Mount Bobija 
near Ljubovija in Serbia. The operation 
was scheduled to produce annually about 
150,000 tons of feed resulting in over 55,000 
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tons of barite concentrate, largely targeted 
for export. Reserves had been estimated to 
be 2 million tons. Another new barite-lead- 
zinc mine, with an annual production ca- 
pacity of over 400,000 tons of ore, was 
opened near Vares, north of Sarajevo in 
Bosnia and Hercegovina. 


Table 12.—Barite: World production, by country! 


(Thousand short tons) 

Country? 1978 1979 1980 1981P 1982* 
Afghanistan“ 14 3 x= = M 
Üͤ;öũ canc . ences Lu 182 1113 108 r €109 110 
Argentina 50 61 55 54 458 
% õĩ˙”i. ⅛ĩ˖- ͤmm mt suu ba 15 1104 43 45 44 
Austrii -onee aaan 8 (5) (5) (5) ee KI" 
Belgium e o nurus wee E EE uz S ET pese rx x *33 *44 44 
Bolivia kk 3 2 10 2 41 
Brazil __ _ EE 118 119 115 128 132 
Burma? __ _ _ 39 44 44 1611 122 
Canada __ _ eee ce 1110 r egg r €105 r egg 33 
J))%f;ͤ nara ur r201 250 249 286 265 
China oaoa a S 440 550 750 r880 990 
Siek 4 4 4 4 4 
Czechoslovakia 72 75 67 267 67 
ai e a a le lec asd 1 5 2 3 
France. o m s i Rc EL 8 248 187 261 210 220 
German Democratic Republich ____________ 89 r39 r39 r39 39 
Germany, Federal Republic of 186 178 193 193 193 
Greece? _______________________ 49 53 53 52 52 
Guatemala __ _ _ a 1 4 5 6 8 
. eee LE E 428 1541 478 990 4859 
Iran 9.2. 0 ⅛˙⅛⅛⁊ꝛ7⁊¾ ⁊ mA ⁊ y 8 220 198 165 T83 88 
Ireland_ - - ------------------------ 385 362 287 €287 287 
I;öĩX4õõd᷑ ne cd iE 261 237 22A 195 196 
JAPON cl zoe ĩð A eu l 78 61 62 62 *65 
Lu CIR Pt ORE (5) (5) 7 7 7 

ee hat “ͤ 120 120 120 1110 re 
Nod Republic ^ E A 1 1 (5) _-_ c 
Malaysia ula deme meme mme mamie iso 6 2 em 21 25 
Mexico; u lm ͤ . ee ĩ 255 167 297 350 4357 
Morocco nli oe Se ee 195 316 353 513 461 
Pakistari-.- AAA urne mL 2 2 au 21 38 15 26 26 
Péri 2 eso Sa a Se hee ciu ee 436 490 457 451 400 
Philippinesss 6 7 6 2 10 
§ĩé—ÜOQͥ— ꝗ rœ 100 106 106 94 88 
FU ³iwÜm]m 8 1 1 1 1 1 
MANES L TT ee C ALL T T90 T90 88 r eg? 86 
South Africa, Republic of 3 3 3 3 44 
%Üͥ˙iᷓ¹b0ẽ. es ee ee S 79 82 66 58 55 
iland s SS: ) s s s E s 303 417 336 338 4351 
TuniBlB- ui e a enses ah 18 T16 30 21 39 
Türkey oa 1110 110 30 205 165 
U. SSSR Vz ee L ey eae 525 550 r560 r560 570 
United Kingdom J —ò-ö 60 50 60 69 72 
United Stats? 2.170 2,112 2,245 2, 849 1.845 
Vugoslavinknknknn - 47 51 53 49 50 
Zimbabwe- .-—--------------------—- (5) (5) (5) — n 
Ir auxi Bee S a 17,590 r7 999 8,188 9,057 7,887 
*Estimated. Preliminary. Re 


1Table includes data available through J une 15, 1983. 


2In addition to the countries listed, Bulgaria also produces barite, but available information was inadequate to make 


reliable estimates of output levels. 
3Year beginning Mar. 21 of that stated. 
*Reported figure. 
5Less than 1/2 unit. 


Series represents exports only; Bolivia also produced barite for domestic consumption, but available data are not 
adequate for formulation of estimates or levels of production to meet internal needs. 


"Year beginning Apr. 1 of that stated. 
*Barite concentrates. 
9Sold or used by producers. 
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TECHNOLOGY 


The Bureau of Mines published the re- 
sults of two barite-related research investi- 
gations conducted at its Research Center in 
Tuscaloosa, Ala. Successful methods were 
developed to recover barite from ultrafine 
mill wastes** and high-grade barite from 
waste pond materials.?* The former investi- 
gation showed that by optimizing flotation 
variables it was possible to produce a barite 
concentrate meeting drilling-mud specifica- 
tions from Nevada waste materials that 
were finer than 20 micrometers. Concen- 
trates were produced that contained nearly 
95% barium sulfate (BaSO,), with recovery 
of 91%. In addition to the flotation tests, a 
selective barite flocculation process was de- 
veloped to treat the fines, which produced a 
barite concentrate containing 97% BaSO, 
with barite recovery of over 82%. In the 
other investigation, barite waste pond sam- 
ples, from Georgia, Nevada, Missouri, and 
Illinois, were found to vary widely in char- 
acter, particle size, and barite content. The 
developed flotation flowsheet was modified 
for some of the materials to reject barren 
coarse and slime fractions. One material 
had to be scrubbed prior to flotation to 
remove residual flotation reagents. The 
BaSO, content of the concentrates ranged 
from 95% to 97% and barite recovery was 
81% to 96%. 

In another Bureau of Mines study at its 
Research Center in Salt Lake City, an 
improved barite medium was developed for 
use in metals separation." The barite sub- 
stitutes for more expensive ferrosilicon in a 
heavy-media separation scheme. In prac- 
tice, the mixed metals, usually shredded 
automobile parts entering the trough carry- 
ing a flowing barite-water mixture, sepa- 
rate according to density, with aluminum 
first, then stainless steel and thin-wall zinc 
die-castings floating off, while heavier met- 
als sink. Barite has an advantage of being 
readily washed from the recovered metal by 
water, while the ferrosilicon must be re- 
moved magnetically. 

An in-depth review of the recent develop- 
ments in the world barite industries was 
published. The review covered output, pro- 
duction flowsheets, specifications, trade, re- 
serves, and geology. The article stressed the 
fact that oil-well-drilling activities consume 
over 90% of the world’s barite supply in 
drilling-mud formulations. The review also 
discussed current worldwide drilling activi- 
ties, with particular reference to the U.S. 


gulf coast and North Sea areas. Another 
comprehensive paper, featuring barite, was 
published in a treatise on the industrial 
minerals of Ireland.? The paper detailed 
the barite geology, mineralogy, mining, and 
production methods in Ireland along with 
estimates of reserves for the two U.S. com- 
panies currently producing barite in the 
country. 

The technology and uses of barium and 
strontium compounds were detailed in 
another work.“ The article describes tech- 
niques for manufacturing these chemicals 
from their ores and market trends for 
barium and strontium chemicals in the pro- 
duction of glass and television tubes; the 
chemical industry; production of ceramics 
and electroceramics, ferrites, and titanates; 
in purification of feedstock in chloralkaline 
and zinc electrolysis; as well as in'the paper 
and paint industries. A special feature of 
the paper includes an in-depth technical 
discussion for each of the major consuming 
industries cited earlier. 


Physical scientist, Division of Industrial Minerals. 

"American Petroleum Institute. Quarterly Review of 
Drilling Statistics for the United States. 4th Quarter, 1982, 
and Annual Summary, 1982. V. 16, No. 4, February 1983, 
89 pp.; available from American Petroleum Institute, 
Publications and Distributions, 2101 L St. N.W., Washing- 
ton, DC 20037. 

Hughes Tool Co. 1982 Annual Report. P. 18. The compa- 
ny maintained that the U.S. footage reported by the API 
included a significant amount of footage actually drilled in 
1981. The company estimated that 1982 footage was 
overestimated by 40 to 50 million feet and that the 1981 
footage was understated by a similar amount. 

3Second work cited in footnote 2. 


*Energy and Minerals Resources. BuMines Awards Con- 
tracts Totaling Over $2 Million for Foreign Mineral 
Deposit Data. V. 10, No. 44, Nov. 5, 1982, p. 405. 

Engineering News-Record. ENR Feature—Foreign Fe- 


3 2 for Domestic Blues. V. 209, No. 19, 
, p. 32. 

Castelli, A. V. Barite: U.S. Production Decreases 30% 
From 1981. Eng. and Min. J., v. 184, No. 3, March 1983, 
pp. 113-114. 

"Mitchell, A. W. Barite. Min. Eng., v. 35, No. 5, May 
1983, pp. 485-486. 

®Industrial Minerals (London). Company News and Min- 
eral Notes. No. 177, June 1982, p. 77. 

9 . World of Minerals: United Kingdom—KCA 
ram Barytes Supply Contract. No. 178, July 1982, pp. 15- 


ov. 4, 


10______ Company News and Mineral Notes. No. 178, 
July 1982, p. 55. 

: . World of Minerals: India—No Restrictions on 
Barite Exports. No. 177, June 1982, p. 11. 

12U.S. Embassy, New Delhi, India. State Department 
Airgram A-43, Aug. 19, 1982, 4 pp. 

13Work cited in footnote 8. 

MIndustrial Minerals (London). Company News and 
Minerals Notes. No. 179, August 1982, p. 64. 


15Work cited in footnote 10. 
16Mining azine (London). World Highlights: Euro 
Barite, Zn Finds in Pakistan. V. 147, No. 1, July 1982, 


p. 17. , 

17Work cited in footnote 7. 

18Industrial Minerals (London). World of Minerals: 
Spain—Unibario’s Andulucian Jig. No. 179, August 1982, 


p. 15. 
19Work cited in footnote 7. 
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20Industrial Minerals (London). World of Minerals: 
Sao nan To Produce Barytes. No. 174, March 1982, 
p. 14. 


471_____ World of Minerals: U.K.—ECC Scotches Ru- 
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Bauxite and Alumina 


By Luke H. Baumgardner’ and Ruth A. Hough? 


During 1982, the global economic reces- 
sion adversely affected the world aluminum 
metal market and constrained world baux- 
ite and alumina production. World bauxite 
and alumina output declined significantly 
from 1981 production levels. 

Leading suppliers of U.S. imports of crude 
and dried bauxite in 1982 were Guinea and 
Jamaica. Calcined bauxite imports were 
supplied largely by China, Guyana, and 
Suriname. About 84% of 1982 alumina im- 
ports came from Australia, and most of the 
balance from Canada, Jamaica, and Suri- 
name. 

The development of new bauxite mines 
was under consideration and study in 


Cameroon, Hungary (Fenyofo), Italy, Mad- 
agascar, and the Philippines (Samar). New 
bauxite-alumina projects were being exam- 
ined in Brazil, Ghana, Indonesia, and Saudi 
Arabia. | 
Domestic Data Coverage.—Domestic pro- 
duction data for bauxite and alumina are 
developed by the Bureau of Mines from four 
separate voluntary surveys of U.S. oper- 
ations. Typical of these surveys is the quar- 
terly and annual Production of Bauxite 
Survey. Of the 19 operations to which a 
survey form was sent, 100% responded, 
representing 100% of domestic 1982 bauxite 
production as shown in tables 1, 2, and 18. 


Table 1.—Salient bauxite statistics 
(Thousand metric tons and thousand dollars) 


1978 1979 1980 1981 1982 

United States: 

Production: Crude ore (dry equivalent) |... 1,669 1,821 1,559 1,510 73 

Value __._______- 3 $23,185 $24,875 $22,353 $26,489 $12,334 

Exports (as shipped) |... |... ........ 13 15 21 20 49 

Imports for consumption 13,847 13,780 14,087 12,802 10,122 

Consumption (dry equivalent 14,738 15,697 15,962 13,525 9,217 
World: Production = | | | |  ...... 180,975 185,411 89,119 585,474 274, 441 


“Estimated. Preliminary. Revised. 


'Excludes calcined bauxite. Includes bauxite imported to the U.S. Virgin Islands. 


Legislation and Government  Pro- 
grams.—Stockpile goals for different forms 
and grades of bauxite remained unchanged 
in 1982. The goals for metal-grade bauxite 
were 21.3 million tons? of Jamaica-type ore 
and 6.2 million tons of Suriname-type ore. 
Goals for calcined bauxite were 1.4 million 
tons of refractory-grade bauxite and 762,000 
tons of abrasive-grade bauxite. The General 
Services Administration (GSA) purchased 
26,000 tons of calcined refractory-grade 
bauxite from China. The imported material 
was stored at the Government stockpile in 

;ranite City, Ill. This addition raised the 


yearend 1982 inventory of refractory-grade 
bauxite in the stockpile to 203,000 tons. 
GSA also purchased 1.6 million tons of 
metal-grade bauxite from the Jamaican 
Government. Delivery was completed Sep- 
tember 1982 to a Government stockpile site 
at Gregory, Tex., raising the yearend inven- 
tory of Jamaica-type bauxite to 10.6 million 
tons. The inventory of 5.4 million tons of 
metal-grade, Suriname-type bauxite re- 
mained unchanged in 1982. Import duties 
on bauxite and alumina were suspended by 
Public Law 92-151 in 1971. 
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DOMESTIC PRODUCTION 


Domestic bauxite production in 1982 was 
at the lowest level since 1940 and less than 
50% of 1981 production. Chief factors in 
reduction of output were the closing of the 
Reynolds Metals Co. mine in Arkansas in 
March 1982 and the continuation of the 
depressed demand for refractory bauxite 
from mines in Alabama and Georgia. About 
80% of the domestic bauxite consumed dur- 
ing the year was used to produce alumina 
compared with 94% of imported bauxite 
consumed for this use. Three companies, the 
Aluminum Co. of America (Alcoa), Ameri- 
can Cyanamid Co., and Reynolds Metals 
Co., mined bauxite from open pit mines in 
Saline County, Ark. Porocel Corp., the 
fourth bauxite processing company in the 
State, produced activated bauxite from 
purchased ore at a plant in Pulaski County. 

Bauxite produced in Alabama and Geor- 


gia was for the refractory and chemical 
markets. A. P. Green Refractories Co., 
Didier Taylor Refractories Corp., and 
Harbison-Walker Refractories Co. mined 
bauxite in Alabama, and the Mullite Co. of 
America operated bauxite mines in Georgia. 

The nine domestic Bayer process plants 
in 1982 produced 4.13 million tons of alumi- 
na, a decline of 31% from 1981 production. 
All forms of alumina, including calcined, 
activated, and tabular aluminas, and com- 
mercial alumina trihydrate, are included in 
the total, expressed as calcined equivalent 
weight. 

Primary aluminum plants in 1982 receiv- 
ed an estimated 3.57 million tons of calcined 
alumina from domestic refineries. The bal- 
ance of calcined alumina shipments were 
delivered to the abrasive, ceramic, chemi- 
cal, and refractory industries. 


Table 2.—Mine production of bauxite and shipments from mines and processing 
plants to consumers in the United States 


(Thousand metric tons and thousand dollars) 


Shipments from mines and 


ses Mine production processing plants to consumers? 
Dry As Dry 

Crude equivalent Value! shipped equivalent Value 

1980: 
Alabama and Georgia 836 260 3,101 477 474 15,240 
Arkansas___ _ _ 1,598 1,299 19,252 1,577 1,371 24,405 
Total? | .-ulocazzlozus 1,869 1,559 22,353 2,054 1,844 39,645 

1981 
Alabama and Georgia 342 268 4,303 389 442 17,670 
JJ ²˙ AAA A an et 1,505 1,242 22,185 1,429 1,221 26,358 
Total)) 1.847 1.510 26,89 1,819 1.663 44,028 

1982 
Alabama and Georgia W W W 197 203 10,180 
7j NAR Re W W W 1,214 1,088 25,142 
Totál en emen 896 732 12,334 1,411 1,241 85,922 


W Withheld to avoid disclosing company proprietary data. 


1Computed from values assigned by producers and from estimates of the Bureau of Mines. 


May exclude some bauxite mixed in clay products. 


Data may not add to totals shown because of independent rounding. 


Table 3.—Recovery of dried, calcined, 


and activated bauxite in the 
United States 
(Thousand metric tons) 
Total processed 
Crude bauxite recovered! 
Year ore 

treated As 
recovered equivalent 
1981 __ _ _ _ _ __ 419 187 328 
1982 __ _ 234 120 178 


1Dried, calcined, and activated bauxite. May exclude 
some bauxite mixed in clay products. 
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Table 4.—Percent of domestic bauxite 
shipments, by silica content 


SiOz (percent) 1978 1979 1980 1981 1982 


Less than 8 2 1 8 a m 
From 8 to 15 dd 99 62 65 63 
More than 15. 43 44 38 35 37 


Table 5.—Production and shipments of alumina in the United States 
(Thousand metric tons) 


Total? 
Calcined Other : 


Year alumina alumina! As produced Calcined 
or shipped? equivalent 
Production:* 
IUIN. uis asi e elut eae E E A tien ee ERE 5,550 580 6.130 5,960 
ö ͥͥ ͥ ͥͥ Pim o NEN m8 5,950 700 6,650 6,450 
OB MEM 6,310 720 7,080 6,810 
J SECUN Rc Saya Van PS ok 5,490 700 6,190 5,960 
85 1982 TL: 3,810 465 4,280 4,130 
ipments 
197 ddõ00⁵Aʒ ; ³ꝙ ONE YEA Se RO EE: 5,620 580 6,200 6,020 
| 19.2 ae eee tena EET x 5,970 710 6,680 6,480 
BO —u o tuu a nem 8 6,160 120 ,880 6,660 
JJ UMEN NC PME y SUAE 5,610 715 6,320 6,085 
1082.7. oS um ae ˙¹ ³ A 8 3,730 420 4,150 4,020 
*Estimated. 


1Trihydrate, activated, tabular, and other aluminas. Excludes calcium and sodium aluminates. 
2Data may not add to totals shown because of independent rounding. 
Includes only the end product if one type of alumina was produced and used to make another type of alumina. 


Table 6.—Capacities of domestic alumina plants, December 31 
(Thousand metric tons per year) 


Company and plant 1981 1982 
Aluminum Co. of America: 

If ³⁰%ͤ.iww-:..ß;ß?: 340 340 
l at es p un w DIC Sr õꝗꝙqę hd ⁰⁰ c Eid S ee E b E ae 800 800 
Point ent k: et al ra 1,825 1,400 

5T DE TEN cC ES 2,465 2,540 
Martin Marietta Aluminum, Inc.: St. Croix, VI... 2222222222222 222222222 635 5 
Kaiser Aluminum & Chemical Corp.: 
BatonRougeLa ' fe eee he eee ee te e ti eb qd ee 55 
Gramercy: La. O e u e ß ß ee ee et 770 770 
$515 MEM g masa etre ere gl ß yr eet 1,725 = 1,725 
Ormet Corp.: Burnside, La  . | ..............-.--2-2222222222-22--L- 
Reynolds Metals Co.: 
Hurricane Creek, Ark jj ] ↄ d 8 650 650 
Corpus Christi, ee ere oe am 1,400 1,400 
Total ss ae satis fos d HERES 2,050 2,050 
Grand total „j ͥ has Ed A RU a ea ae ĩ tees Erat 7,420 7,495 


‘Capacity may vary depending upon the bauxite used. 
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CONSUMPTION AND USES 


Consistent with the pattern over the past 
5 years, about 93% of the bauxite consumed 
was refined to various forms of alumina. An 
average of 2.07 tons (dry basis) of bauxite 
was required to produce 1 ton of calcined 
alumina. Of the nine domestic alumina 
plants (including the refinery at St. Croix, 
U.S. Virgin Islands) only one plant, in 
central Arkansas, used domestic bauxite 
exclusively. A second plant in Arkansas 
processed blended domestic and imported 
ores, while the seven other gulf coast and 
Caribbean plants consumed only imported 
bauxite. 

Abrasive-grade bauxite quantities report- 
ed in table 7 include ore consumed in Can- 


ada to produce intermediate abrasive mate- 
rials that are subsequently used in U.S. 
plants to manufacture abrasive end prod- 
ucts. About 71,000 tons of bauxite was 
consumed for special uses such as cement, 
water treatment, and as a filter medium in 
the oil and gas industry. 

Approximately 6,296,000 tons of calcined 
alumina was consumed in 1982 by the 30 
operating domestic primary aluminum 
plants. Aluminum fluoride and synthetic 
cryolite made from alumina were also con- 
sumed by the primary aluminum industry, 
but data were not available for this and 
other alumina uses. 


Table 7.—Bauxite consumed in the United States, by industry 
(Thousand metric tons, dry equivalent) 


Industry Domestic Foreign Total! 
1981: 
Alümina C Lone Bh ͥœK—m ne E 1,233 11,277 12,510 
PQ ³⁰¹ lD S e ð -v. ed ah te we Sus RED 249 249 
Chemical... ite Saad LC CC 2 = 379 3221 232 
, ß . M EA bnka 162 298 460 
))! ͥ EROR aa ð v y DES w w 75 
Toal pa a ae ⁵ . . LEES 1.474 12,052 13,525 
1982: 
Pc A o eee ⁰·1 ee 559 7,984 8,543 
Abrasive? %] SS S ee ee 8 tas 149 149 
JJC c edicere ul x LEN 347 3192 169 
Ill. ͥ ed. see ³⁰⁰⁰ la ee 100 186 286 
Other. c 2n c ⁵ñ a te SB LR ER eue eda W W 71 
Toar o rec ³ h’. ³ AAA 88 706 8.511 9,217 
W Withheld to avoid disclosing company proprietary data; included with “Chemical.” 
1Data may not add to totals shown because of independent rounding. 
2Includes consumption by Canadian abrasive industry. 
3Includes Other. 
Table 8.—Crude and processed bauxite consumed in the United States 
(Thousand metric tons, dry equivalent) 
Domestic Foreign : 
Type origin origin Total 
1981: 
Crude and dried ---------------------------------—-- 1,242 11,516 12,758 
Calcined and activated _—-—_—----------------------------- 233 534 767 
Total -zonan EN a gm umuy m b 1.475 12,050 13,525 
1982: 
Crude and dried : U op rat eh ete se D.S 564 8,180 8,744 
Calcined and activate 142 330 1473 
J7Cõö0˙ĩ;5O1090᷑39%6³—5 TENA ERU 0 yx ULT HC ED 106 18.511 9.217 


Pata do not add to total shown because of independent rounding. 
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Table 9.—Production and shipments of selected aluminum salts in the United States, 


in 1981 
Total shipments 
including interplant 
Number Production transfers 
Item of . (thousand tit 
producing metric (thou- Value 
plants tons) sand (thou- 
metric sands) 
tons) 
Aluminum sulfate: 
Commercial and municipal (17% AlgO3) - ----------—- 63 1,174 1,077 $138,484 
Iron-free (17% AlgO3) _... 2 22 we eee eee 16 82 71 9,769 
Aluminum chloride: 
Liquid and crystal (32° Bé! |. 22222-2222 3 W W W 
Anhydrous (100% AICI. ....-.-____.-.-_--____- -~- 5 W W 
Aluminum fluoride, technical ____ ll 5 129 126 97,935 
Aluminum hydroxide, trihydrate (100% A1303*3H30). __ _ _ _ _ 7 579 563 137,328 
Other inorganic aluminum compounds? XX XX XX 191,152 


W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
1 Aluminum chloride: liquid and crystal" have been combined with “Other inorganic aluminum compounds.” 
?Includes sodium aluminate, light aluminum hydroxide, cryolite, and alums. 


Source: Data are based upon U.S. Bureau of the Census report Form MA-28A, Annual Report on Shipments and 


Production of Inorganic Chemicals. 


Table 10.—Stocks of bauxite in the United 
States,! December 31 


(Thousand metric tons, dry equivalent) 


Sector 1981 1982 

Producers and processors 897 583 
Consumer rq 395 7,010 
Government! 14,661 16,826 
Total ri T22 953 23,919 


r 


1Domestic and foreign bauxite; crude, dried, calcined, 
activated; all grades. 


Table 11.—Stocks of alumina in the United 
States,' December 31 


(Thousand metric tons, calcined equivalent) 


Sector 1981 1982 

Producer? 155 244 

Primary aluminum plants - 1.267 1,144 

rc tee 1.422 1,388 
*Estimated. 


1Excludes consumers’ stocks other than those at pri- 
mary aluminum plants. 


PRICES 


Bauxite is not traded publicly on open 
world markets, and except for spot sales 
and specialty grades, prices are not quoted 
in trade journals. The bulk of the world's 
bauxite is traded under long-term contracts 
or through intracompany transfers. 

An average value of $15.53 per ton was 
estimated by the Bureau of Mines for do- 
mestic crude bauxite shipments, f.o.b. mine 
or plant, in 1982. The estimated average 
value of domestic calcined bauxite ship- 
ments was $107 per ton. 

The Engineering and Mining Journal 
published monthly prices for super-cal- 
cined, refractory-grade bauxite imported 
from Guyana. Quoted prices, per metric ton, 
in carload lots, delivered f.o.b. Baltimore, 


Md., Mobile, Ala., or Burnside, La., were as 
follows: 


Feb.-June July-Sept. Oct.-Dec. 
Jan. 1982 1982 1982 1982 
$198.72 $214.53 $211.10 $178.72 


An average value of $260 per ton was 
estimated for domestic shipments of calcin- 
ed alumina in 1982. Reports of the U.S. 
Bureau of the Census were used to derive an 
average value of $244 per ton of imported 
alumina, including a small amount of hy- 
drate, at port of shipment (f.a.s.) and $268 
per ton at U.S. ports (c.i f.). 
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Table 12.—Average value of U.S. imports of crude and dried bauxite’ 
(Per metric ton) 
1981 1982 
Country Portof Delivered to Portof Delivered to 
i shipment U.S. ports shipment U.S. ports 
(f.a.s.) (c.1.f.) (f. a. s.) (c.i.f.) 
To U.S. mainland: 

Brig] nnus ] AAA eie w $26.10 $36.36 $29.47 $40.46 
Dominican Republic __ _ 83.79 42.01 87.05 45.60 
Guios dd Su 2 I ey 26.38 36.27 27.50 38.05 
Guyana OMEN CC DR RD E Eg A a nd el ans cn 33.89 48.53 37.52 52.15 
/;§ÜöÄ;—•¹ . ð³ occ cce Le ua E 25.15 81.49 82.54 88.84 
6 ... ean us E eA 21.01 80.63 85.43 89.91 
Sierra Leone 19.68 29.54 == pe 
ure cu t e EE 41.48 53.42 46.89 59.72 
Weighted average 28.30 35.37 32.62 40.42 


1Computed from quantity and value data reported to U.S. Customs Service and compiled by the Bureau of the Census, 


U.S. Department of 
to determine value of individual shipments. 


Commerce. Not adjusted for moisture content of bauxite or differences in methods used by importers 


Table 13.—Market quotations on alumina and aluminum compounds 
(Per metric ton, in bags, carlots, freight equalized) 


Compound 


Source: Chemical Marketing Reporter. 


Dec. 31,1982 Jan. 3, 1983 
¿usa tae eee $228.18 $228.18 
—— ——— 203.93 203.93 
ee as ám 352.74 352.74 


JJ 8 259.04 


i 259.04 
270.06 $270.06- 382.50 


FOREIGN TRADE 


Bauxite exports in 1982 included 29,700 
tons of calcined bauxite and 19,000 tons of 
dried bauxite, or a total of 65,000 tons 
expressed as dry equivalent. Canada and 
Mexico received 87% of the exported baux- 
ite. Additional exports included 6,100 tons 
of aluminum sulfate, 26,000 tons of alumi- 
num oxide abrasives, and 36,000 tons of 


other aluminum compounds, such as alumi- 
num fluoride and synthetic cryolite. 

Canada processed calcined abrasive-grade 
bauxite from Australia, Guinea, and Suri- 
name into fused crude aluminum oxide that 
was shipped to U.S. plants for use in abra- 
sive and refractory products. 
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Table 14.—U.S. exports of alumina,' by country 
(Thousand metric tons and thousand dollars) 


1980 1981 1982 

Country — — — RR RS 

Quantity Value Quantity Value Quantity Value 
Argentina 16 4,514 1 501 1 460 
Australia 4 1,920 2 1,234 à 842 
Belgium Luxembourg 1 729 1 1.570 1 2,129 
Brazil... _ sss 18 5,829 2 1,363 1 1,128 
Canada —— uo coctus 264 71,488 201 63,940 108 ,106 
pao E s E 4 4,214 8 8,010 8 583 
Germany, Federal Republic of 7,581 3 6,514 3 6,403 
Ghana __________________ 151 24,958 16 13,862 160 29,222 
JEDE uoce ec 8 9,489 8 10,454 3 : 1,169 
Mexico ___.._____________ 125 Ü 127 35,657 85 23,976 
Netherlands 2 1,768 1 1,892 1 1,878 
orway- orc ee 226 86,241 p 21,364 145 ,086 
Poland celum 23 2,510 26 (*) 102 
Spain ___ sues. (2) 714 20 4,349 (*) 152 
Sweden 72 16,749 15 4, 358 27 6,174 
USSR mmʒt 88 18 2,124 36 8.5 70 à 14 
United Kingdom 6 4,502 6 6,284 6 6,962 
Venezuela. 189 36,057 94 25,695 23 7,808 
Other a s s s 8 10 10,840 7 8,497 5 7,490 
!! 1,188 271,942 3737 218,640 567 , 179,284 


Includes exports of aluminum hydroxide: 1980—38,000 tons; 1981—19,300 tons (revised); and 1982—11,300 tons. Also 
includes alumina exported from the U.S. Virgin Islands to foreign countries: 1980—271,000 tons; 1981 and 1982—data not 


Table 15.—U.S. imports for consumption of bauxite, crude and dried,“ by country 


(Thousand metric tons) 
Country 1980 1981 1982 

Brazil... 0 eae a a ⁰dy LM y LA m E 777 1.265 512 
Dominican Republic? |... _ _ z 565 449 163 
%%% dddſddddꝗdꝗdddddddddddG 8 4,112 8,546 4,198 
Guyana Tucua oad mn dd eee 585 463 289 
eho ese C NEG ⁵ ³ ³dddddſſ mt 8 452 529 500 
Jaemaſle‚e‚e‚e‚e ee eee ee ee 6,146 5,852 4,080 
Sierra Leone ____________________ Le 15 108 zm 
SUPINSING coc c ß Mix A e esL eere 1,369 1,079 

i a a a Ea NP f . v Se 6 11 21 

PJ ont u Lim ² om ZO —Ü¹Ü— ] Lea M uL nt Na 14,087 12,802 10,122 


![ncludes bauxite imported to the U.S. Virgin Islands from foreign countries: 1980— 1,241,000 tons; 1981 and 1982—data 
not reported separately. 


*Dry equivalent of shipments to the United States. 


Note: Total U.S. imports of crude and dried bauxite 15 U.S. Virgin Islands) as reported by the U.S. Bureau 
of the Census were as follows: 1980—15,136,854 tons; 1981—13,856,826 tons; and 1982—11,049,685 tons. 


Table 16.—U.S. imports for consumption of bauxite (calcined), by country 


(Thousand metric tons and thousand dollars) 


1981 1982 
Country Refractory grade Other grade Refractory grade Other grade 

Quantity Value! Quantity Value! Quantity Value! Quantity Value? 
Australian Se In 15 1,561 PV TS 10 967 
Chinaà?. 122 14,681 12 1,410 55 6,264 18 2,064 
Guyana __ _ _ 101 19,146 85 4,406 52 9,225 17 1,448 
Suriname ____________~_ 28 4,575 6 467 22 1,658 14 1,126 

Other (3) 22 (3) 23 2 306 (8) 
Total... 222... 251 88,424 68 7,861 131 17,453 59 5,622 


Value at foreign port of shipment as reported to U.S. Customs Service. 

?The 1981 data for imports from China have been revised and adjusted to conform to information supplied by industry 
and the U.S. Bureau of the Census. | 

Less than 1/2 unit. 
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Table 17.—U.S. imports for consumption of alumina. by country 
(Thousand metric tons and thousand dollars) 


1980 1981 1942 
Country U | 
Quantity Value? Quantity Value? Quantity Value? 

Australia ---------------- 8,408 578,031 2,955 574,688 2,679 308,151 
111 (3) 159 v 142 11 3.511 
ne ey ct Sone E 37 9,380 34 10,222 131 51.334 
J ᷣͤ ree ——— 5 14,452 4 13,479 5 13,183 
Germany, Federal Republic of 8 8.934 8 9.469 12 14.341 

ne E 17 1,472 4 613 ! 
eee p E u usu E 634 113,392 523 124,180 196 49,651 
Japan- _ _ _ _ 1 875 1 1,639 1 1,243 
Suriname ___ _ _ _ _ 246 55,440 448 102,486 117 27.387 
Otherrrnrr‚rr s s S 1 766 r1014 33 11,637 
Total“ 4,358 782,902 3,978 831,932 3,183 110,444 

‘Revised. 


Includes aluminum hydroxide; excludes shipments from the U.S. Virgin Islands to the United States: 1980— 208,506 


tons ($39,199,528); 1981 and 1982— not available. 


Walue at foreign port of shipment as reported to U.S. Customs Service. 


Less than 1/2 unit. 


*Data may not add to totals shown because of independent rounding. 


WORLD REVIEW 


Countries such as Guyana, Jamaica, and 
Suriname, whose economies were heavily 
reliant on bauxite and alumina exports, 
were seriously affected by the 1982 slump in 
demand for these commodities. 

Australia.—Lower demand for bauxite 
and alumina in European, Japanese, and 
United States markets resulted in a sub- 
stantial decrease in Australian production 
in 1982. At Comalco Ltd.’s bauxite mine at 
Weipa, Queensland, production and ship- 
ments of ore also were reduced by a dispute 
between two maritime unions that halted 
ore carrier operation for 8 weeks. Queens- 
land Alumina Ltd. (QAL), at Gladstone, was 
operating at about 77% of its 2.03-million- 
ton annual capacity at yearend 1982. In 
November 1982, Kaiser Aluminum & Chem- 
ical Corp. sold its 45% interest in Comalco 
to CRA Ltd. and six Australian institutions, 
but retained a 28% share of QAL and a 20% 
share in the Gladstone refinery. 

In Western Australia, the. new 500,000- 
ton-per-year alumina plant at Wagerup was 
completed by Alcoa of Australia Ltd. in mid- 
1982. However, the refinery remained clos- 
ed through the end of the year owing to 
depressed world alumina demand. Alcoa 
has not announced an opening date. Con- 
struction work coritinued on the Worsley 
Alumina Pty. Ltd. bauxite-alumina complex 
owned jointly by Reynolds Australia Alumi- 
na Ltd. (40%), Shell Co. of Australia (80%), 
Dampier Mining Co. Ltd. (20%), and Kobe 
Alumina Associates (Australia) Pty. Ltd. 


(10%). The Worsley plant, with an annual 
capacity of 1 million tons, was scheduled to 
open in the third quarter of 1983. 
Brazil.—Bauxite production from the 
Trombetas Mine operated by Mineração Rio 
do Norte S.A. (MRN) was reduced in 1982 
from the 1981 record of 3.2 million tons. A 
500,000-ton bauxite sale by MRN to the 
U.S.S.R. was reportedly delivered in 1982 as 
was the first shipment of bauxite to Vene- 
zuela's nearly completed Interamericana de 
Alumina C.A. (Interalumina) refinery at 
Puerto Ordaz. The recovery of bauxite de- 
mand was still uncertain, and by yearend 
1982, MRN shareholders had not announc- 
ed their decision on the scheduled expan- 
sion to 6.4 million tons per year. At Sáo Luis 
in Maranháo State, construction of the 
Consorcio-Alumar alumina plant and pri- 
mary aluminum smelter was 35% complete 
by December 1982. The complex, which will 
have an annual capacity of 500,000 tons of 
alumina and 100,000 tons of aluminum. is 
scheduled to go into operation in 1985. The 
project is jointly owned by Alumínio S.A. 
and Billiton BV. Near Belém, Pará State, 
on the Amazon River, construction of the 
Aluminio Brasileiro S.A.-Alumina do Norte 
do Brasil S.A. aluminum-alumina complex 
was temporarily suspended while the share- 
holders held a series of meetings to decide 
whether to proceed or to postpone work 
on the 320.000-ton-per-year smelter and 
800,000-ton-per-year refinery. Participants 
in the venture include 27 Japanese compa- 
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nies with a 44% interest and Cia. Vale do 
Rio Doce (CVRD) with a 51% interest. 

Dominican Republic.—Alcoa shut down 
bauxite mining operations on the east end 
of the island of Hispaniola in mid-1982. The 
closure of the bauxite mine was reported as 
temporary, and limited mining operations 
were continuing to produce limestone for 
export to other Alcoa plants. 

Ghana.—During 1982, bauxite reserves at 
Kibi were reevaluated and a feasibility 
study for an alumina plant was in progress. 
Brown & Root Inc. as prime contractor, and 
Grünges International Mining AB and 
Swiss Aluminium Ltd. (Alusuisse) partici- 
pated in the contracted study. The Govern- 
ment of Ghana was reported to have signed 
an agreement to proceed with the construc- 
tion of an 800,000-ton-per-year alumina 
plant near the Kibi bauxite deposits. 

Guinea.—Bauxite production in 1982 was 
nearly the same as in 1981, although alumi- 
na output was about 10% lower. In ex- 
change for additional bauxite, the U.S.S.R. 
was reported to have offered Guinea assist- 
ance in expanding the capacity of the 
Government-owned bauxite mine at Kindia 
through the supply of mining equipment. 
The Soviet-built Kindia mining operation 
has been supplying the U.S.S.R. annually 
with about 2 million tons of bauxite in 
recent years. A new market for Guinea 
bauxite is expected to open in 1983 when 
the Aughinish alumina plant in Ireland 
starts operating. The plant is owned 40% by 
Aluminium Co. of Canada Ltd. (Alcan), 35% 
by Billiton Aluminium Ireland Ltd., and 
25% by Anaconda Ireland Co. and was 
scheduled to use bauxite from the Sangare- 
di Mine in the Boké district. The Sangaredi 
Mine is operated by Compagnie des Baux- 
ites de Guinée, a consortium in which Alcan 
holds a 14% interest. 

Guyana.—The market for calcined re- 
fractory-grade bauxite, a major Guyanese 
export, was very limited in 1982. Green 
Construction Co., Iowa, continued under 
Government contract to remove overburden 
and mine bauxite at East Montgomery. The 
alumina plant at Linden was shut down for 
extensive maintenance work and modifica- 
tions and was not expected to be in oper- 
ation until 1984. Guyana was reported to 
have signed a contract to supply bauxite to 
Venezuela's new Interalumina refinery for 
a 2- to 3-year term. 

Haiti.—Reynolds Haitian Mines perma- 


133 


nently closed its bauxite mine at Miragoane 
at yearend 1982. This was the only mining 
operation in Haiti. The parent company, 
Reynolds Metals Co., reported that the mar- 
ginal grade ore was no longer economical- 
ly competitive with bauxite from other 
sources. 

Jamaica.—Despite the sale of 1.6 million 
tons of bauxite to the U.S. Government 
stockpile, Jamaica’s bauxite and alumina 
production was about 30% lower than the 
1981 level. The year began with January 
labor strikes against all five of the bauxite 
and alumina operations as the National 
Workers Union sought new 3-year contracts 
with the companies. By the time the last 
agreement was settled on March 18, all 
mines and plants had resumed operations. 
Kaiser Jamaica Bauxite Co. and Reynolds 
Jamaica Mines Ltd. jointly supplied the 1.6 
million tons of bauxite that was delivered to 
a U.S. national stockpile at Gregory, Tex., 
by September 1982. The Jamaican Govern- 
ment vigorously sought countertrade agree- 
ments and was moderately successful in 
trading bauxite and alumina to U.S. compa- 
nies in exchange for trucks, buses, and 
heavy equipment. Aluminum Partners of 
Jamaica (Alpart), owned by Reynolds, Kai- 
ser, and Anaconda, placed an order with 
Cable Belt Ltd., United Kingdom, for a 15- 
kilometer conveyor belt that could handle 
6.5 million tons of bauxite per year. The 
new conveyor was planned to supply the 
plant with higher grade bauxite than was 
previously available. 

Venezuela.— Interalumina was organiz- 
ed by the Venezuelan Government in 1977 
to construct and operate a 1-million-ton-per- 
year alumina plant at Puerto Ordaz on the 
Orinoco River. By yearend 1982, the $1.2 
billion plant was nearing completion and 
was scheduled to start up in the first quar- 
ter of 1983 with an initial annual alumina 
capacity of 500,000 tons. Interalumina 
planned to purchase the annual 1.2 million 
tons of bauxite supply from Brazil, Guyana, 
Sierra Leone, and Suriname until 1985. At 
that time, the Los Pijiguaos bauxite mine 
was scheduled to be shipping ore 650 kilo- 
meters down the Orinoco River to the Inter- 
alumina refinery. When local bauxite be- 
comes available, Venezuela could become 
one of the few countries of the world to have 
a vertically integrated aluminum industry 
from ore to primary metal. 
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Table 18.—Bauxite: World production, by country’ 


(Thousand metric tons) 


Country 1978 1979 1980 1981P 1982* 
Ulf. ³ A es eek 24,293 27,583 27,178 25,041 23,621 
Brazil. es ee 8 1,160 2,388 5,538 5,170 24,186 
China nec on A re el 1,500 1,500 1,500 1,500 1,500 
Dominican Republic 568 524 510 405 2152 
Franceso aa ee ee 2 eee, 1,978 11,969 1.921 1.827 21.671 
Germany, Federal Republic off ZH (4) (*) (*) mo ene 
CE s n unos s y ⁰ʒ ek 328 214 225 181 2173 
Greece in ul Lu KKK; ³¹w-w ped oe Sent 2 2,663 2,812 3,286 3,216 22,853 
LI. SSS ee cea k A LS r11,627 r11,326 11,862 11,112 210,908 
enn ß 2,425 2,312 1.844 1.681 3 
Hai. eed S S 580 584 312 427 2 6377 
Hungary o ts ĩð A ee 2,899 2,976 2,950 2,914 22 627 
... suu iu L ali 1,663 71.952 1,785 1,923 21,854 
Indonesia _________________________- 1,008 1,052 1,249 1,203 2704 
/ö·Üf ⁵⅛»öuA. le iaa Se 24 26 23 19 i 
Jane 11.739 11.618 12,054 11.682 28 880 
Malaysia ---------------------—-—- 615 387 920 701 589 
FIC ͥͥͥ GV A Lu ete 2 2 2 2 2 
Ü m ĩͤ v 88 708 708 €710 €712 680 
Sierra Leone 716 672 766 e610 2606 
SDN. ass i i E rg Tg 4 9 10 
Surinanune 5,188 5,010 4,646 4,100 23,059 
II A 88 449 350 533 575 2508 
USSR s L. Su r; ge eae E UE 4,600 4,600 14.600 4,600 4,600 
United States® _______________________ 1,669 1,821 1,559 1,510 732 
Yugoslavia ---—--------------------—- 2,565 3,012 3,138 9,249 23,668 
Zimbab've?un? nnn 5 


!! ³¹¹w- T a I 180,975 "85,411 89,119 85,474 74,441 


*Estimated. Preliminary. Revised. . 

1Table includes data available through June 29, 1983. 

2Reported figure. | 

Dry bauxite equivalent of crude ore. 

*Less than 1/2 unit. 

5Dry bauxite equivalent of ore processed by drying plant. 

$Shipments. 

7Bauxite processed for conversion to alumina in Jamaica plus kiln-dried ore prepared for export. 

*In addition to the bauxite reported in the body of the table, the U.S.S.R. produces nepheline syenite concentrates and 
alunite ore as sources of aluminum. Estimated nepheline syenite production was as follows, in thousand metric tons: 
1978—2, 500; 1979— 2,500; 1980— 2,500; 1981—2,500; and 1982— 2,500, and estimated alunite ore production was as follows 
in thousand metric tons: 1978—600; 1979—600; 1980—600; 1981—600; and 1982—600. Nepheline syenite concentrate 

ades 25% to 30% alumina, and alunite ore grades 16% to 18% alumina; these commodities may be converted to their 


uxite equivalent by using factors of 1 ton. of nepheline syenite concentrate equals 0.55 ton of bauxite and 1 ton of 
alunite equals 0.34 ton of bauxite. | 


Table 19.—Alumina: World production,' by country? 


(Thousand metric tons) 


Country? 1978 1979 1980 1981P 19825 

Australia __———-------------------—- 6,776 7,415 7,246 7,079 *6,631 
öÜĩ;L̃ a a ĩ˙-. wt 886 352 449 493 519 500 
Canadà a aie 1,054 953 1,202 1,208 *1,127 
Chinar os usuy md oe u ee 750 750 750 750 800 
Czechoslovakia® _____________________ 100 .. 100 100 100 100 
Fronte u o cies S us een 1,056 1,069 1,173 1,095 *960 
German Democratic Republic... _ 38 41 43 4: 43 
Germany, Federal Republic of -- -------- r1,556 71,539 1,608 1.419 41,565 
Greece JJ ³ð ⁵ AA 8 477 495 494 490 4420 
Guinea__—----------------------—- 610 660 708 608 4549 
Guyana u huru ie a e 250 200 231 170 473 
Hungary- - ---------------------—-— 782 788 805 792 4745 
C eh K a SS 480 493 e500 €500 500 
Italy: 2 e ht set as he aes 819 854 900 194 800 
Jamaica. U lul n EI asm cse 2,117 2,094 2,456 2.556 1.700 
Japan me LL S a A Sal MEE 1,502 11.545 1.936 1.344 4059 
Poland. , etu rU Tumas 2 (8) 

Romania 35 449 502 534 540 520 
Spain_ KONNTEN HM ah SETS Ee oe oe m M a = _ _ 58 695 4673 
Suriname numm 88 1,310 1,325 1.316 1,200 41.172 


See foot notes at end of table. 
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Table 19.—Alumina: World production, i by country? —Continued 
(Thousand metric tons) 
Country? 1978 1979 1980 1981 1982* 

Taiwan? e ⁵˙ AAͥeö f ⁰⁰ A e EL A eT 51 58 65 61 20 
Tütkey: - -----------------------—- 74 70 138 119 $84 
PPP o le ig che eae 2,600 2,600 2,700 r2 800 8,000 
United Kingdom ________ 94 88 102 90 80 
United Stats 5,960 6,450 6,810 5,960 14,130 
Vugosla via. 496 836 1,058 1,087 *1,072 
Total. es uc m sss r29,753 731,374 33,426 81,969 28,228 


lFigures presented generally represent calcined alumina; exceptions are noted individually. 
*Table includes data available through June 29, 1983. 
zn addition to the countries listed, Austria produces alumina (fused aluminum oxide), but output is entirely for 
gir dés a production: Output totaled 28,223 metric tons in 1973; production data subsequent to 1973 are not available. 
ported figure. | 
SCalcined alumina plus calcined alumina equivalent of alumina hydrate. 
Revised to zero. 


Table 20.—World annual alumina capacity, by country 
(Thousand metric tons, yearend) 


Country 1980 1981 1982 

Australia S ey pj 4a08 ijj|sr etr SS 7,340 7,840 7,840 
Bril asc a m: mm! m mrs ? 540 540 540 
Canada. 2 E ut e ͥꝗydd y y pa EA 1,225 1,225 1,225 
70((0öͤõĩöĩõ§ô§Ä0ùùꝗ ⅛ . jð- k. DOR ADR CEINTURE 650 650 650 
Czechoslovakia _________________ U— nd 100 100 100 
France ___ _ er¼]¼)ꝭ́- Nl!!! 8 1.320 1,320 1,820 
German Democratic Republik 65 65 65 
Germany, Federal Republic of - — - - --- --------------------———- 1,745 1,745 1,745 
Groot caa ͤ d yd irra ee y a eae, Fs 500 500 500 
Guinea. so st nee A eh i ie ste 660 700 700 
redii )))) 8 855 895 855 
II 0 o ſFſfſ S eh ik ³ AA ĩðͤ K 8 675 675 675 
fag o heroe e M Ld 920 920 920 
Jamal c o a une y 2,824 2,825 2,825 
JEDER o uya ⅛ð d EET AM y ʒ es E. 2,614 2,615 2,615 
l Saya eu T ee x ee eR ae ME (1) ENS 
fn! ³ðͤ p eL Id 540 540 540 
Ta Fog D aS eee EM smt en EE sx 80 800 800 
Suriname dd s S SSS S ee LE 1,850 1,850 1,850 
TAIWAN cuu uu ai ß inl E Ma 140 140 160 
// ĩ˙ ͥ̃ E sss: TL y y ee 200 200 200 
USSR? o yeee V % dd (t k E e du ae e 3,400 4,500 4,500 
United Kingdom 22 ð d m ee ee eines 138 140 140 
United States 7,208 7,420 7,495 
1 ͥ a i 6... ee 2 = 3 1,635 1,685 1,635 
17ùͤ⁵˙“ ei gas oreo eec eee 37,118 739,195 39,790 


TECHNOLOGY 


The Bureau of Mines research on alumi- 
nous resources in 1982 was divided between 
domestic nonbauxitic sources of (1) cell- 
grade alumina for primary aluminum pro- 
duction and (2) alternate raw materials for 
high-alumina - refractories. Much of the 
work was a continuation of projects started 
in 1981 or earlier. 

In the cell-grade alumina studies, specific 
problems that had been identified in leach- 


ing clay with hydrochloric acid were ex- 
amined, and the results of past work were 
reviewed and published.* Literature on coal 
waste composition, availability, and alumi- 
na extraction technologies was collected, 
evaluated, and summarized. Samples of 
various types of coal ash and coal shale 
were obtained, and initial analytical work 
was started. Research continued on the 
development of a process to extract alu- 
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mina and soda ash from the dawsonite 
(NaAl(OH).CO;) and nahcolite (NaHCO;) 
contained in retorted oil shale. Within Colo- 
rado’s Piceance Creek Basin, oil shales were 
estimated to contain some 6.7 billion tons of 
alumina and 14.8 billion tons of Na;O.5 
Because the United States produces no 
refractory-grade bauxite of a quality compa- 
rable to that imported from China, Guyana, 
and Suriname, development of alternate 
high-alumina materials is of critical im- 
portance. In 1982, the Bureau evaluated 
gibbsite concentrates from Alabama and 
North Carolina saprolites as possible 
sources of refractory materials. The Ala- 
bama samples were collected by the the 
Alabama Geological Survey under a grant 
from the Bureau. Preliminary tests on con- 
centrates from a bulk sample of corundum 
ore from Montana indicated encouragingly 
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high pyrometric cone equivalent values. 
Research was continuing on alkaline de- 
silication of calcined kaolin clay to produce 
a 75% alumina, 17% silica, low-iron, low- 
alkali refractory product.* 


! Physical scientist, Division of Nonferrous Metals. 

Statistical assistant, Division of Nonferrous Metals. 

3AII quantities in this chapter are given in metric tons 
unless otherwise specified. 

*Schaller, J. L., D. B. Hunter, and D. L. Sawyer, Jr. 
Alumina Miniplant Operations— Production of Misted 
Raw Kaolin Feed. BuMines RI 8712, 1982, 20 pp. 

Eisele, J. A., F. R. Smith, and D. J. Bauer. Iron 
Extraction From Simulated Aluminum Nitrate Leach 
Liguor. BuMines RI 8634, 1982, 9 pp. 

Gabler, R. C., Jr., and R. L. Stoll. Removal of Leachable 
Metals and Recovery of Alumina From Utility Coal Ash. 
BuMines RI 8721, 1983, 20 pp. 

Apa, R. P., E. S. Grimmett, F. R. Keller, and J. N. 
McFee. Alumina Extraction From Anthracite Culm With 
Energy Recovery. BuMines OFR 121-83, 1982, 80 pp. 

$Beg, M. A. Evaluation of Ceramic and Refractory Grade 
Raw Materials in Alabama: Gibbsite in Saprolites of East- 
Central Alabama. BuMines OFR 118-82, 1982, 80 pp. 


Beryllium 


By Benjamin Petkof! 


The U.S. beryllium industry continued to 
convert domestic and imported beryllium 
ore concentrates to beryllia, metal, and 
alloys. Imports of beryl continued to in- 
crease. Exports of beryllium materials in- 
creased from those of 1981. Beryllium con- 
centrate consumption dropped sharply from 
that of 1981. World beryl production de- 
clined slightly. 

Domestic Data Coverage.—Domestic pro- 


duction data for beryllium were developed 
by the Bureau of Mines from two separate, 
voluntary surveys of U.S. operations. Typi- 
cal of these surveys was the Beryllium 
Mineral Concentrate and Beryllium Ore 
survey. All 17 operations to which a survey 
request was sent responded, representing 
100% of the total production. Production 
data were withheld in table 1 to avoid 
disclosing company proprietary data. 


Table 1.—Salient beryllium mineral statistics 
(Short tons unless otherwise specified) 


United States: 
Beryllium mineral concentrates: 


Shipped from mine 
Imports for consumption 
Consumption! ________________________ 
Price, approximate, per short ton unit BeO, imported 
cobbed beryl at port of exportation 
Yearendstocks'__ _ ee 


*Estimated. Preliminary. 


1978 1979 1980 1981 1982 
. W W W W W 
ae 1,031 1,037 1,703 2,138 2,652 
Je 5,916 9,518 8,508 8,141 5,387 
= $40 $47 $69 $94 $121 
TN 1,346 835 1,350 2,223 5,112 
€ 2,888 72,642 2,823 53,257 *3,158 


"Revised. W Withheld to avoid disclosing company proprietary data. 


1Includes bertrandite ore, which was calculated as equivalent to beryl containing 11% BeO. 


Legislation and Government  Pro-  pational Safety and Health Administration 
grams.—Beryllium occupational and health were still pending in 1982. 
standards promulgated in 1975 by the Occu- 
DOMESTIC PRODUCTION 


Brush Wellman, Inc., remained the only 
major commercial producer of beryllium 
concentrates. Brush mined low-grade ber- 
trandite ore at Spor Mountain, Utah, for 
processing into beryllium hydroxide. A 
small quantity of beryl was also mined 
domestically. 

Brush converted beryllium concentrates 
to berylium hydroxide at its processing 
plant north of Delta, Utah. During the year, 
Brush continued with plans to modify the 
Delta plant to utilize lower grade beryllium 


concentrates. Brush also announced plans 
for a major expansion and modernization of 
its beryllium-copper wire, tube, and rod 
manufacturing capability at its Elmore, 
Ohio, plant. 

The Cabot Berylco Div. of the Cabot Corp. 
continued to produce beryllium copper and 
other beryllium alloys at its plant in Read- 
ing, Pa., from imported and domestic ores 
that were converted to beryllium hydroxide. 
Cabot's High Technology Materials Div. in 
Kokomo, Ind., started up a new rolling mill 
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to process beryllium-copper alloy and other 
metals and alloys. Eventually Cabot plans 
to transfer all beryllium alloy rolling oper- 
ations to the Kokomo plant. The Reading 
plant was to continue to produce beryllium 
alloy billet. 
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Domestic production of beryllium metal 
in 1982 was more than that of 1981, but 
output of all categories of beryllium alloys 
and beryllium oxide ceramics was less than 
that of 1981. 


CONSUMPTION AND USES 


The U.S. beryllium industry consumed 
beryllium ore equivalent to 5,387 short tons 
of beryl containing 11% beryllium oxide 
(BeO) in 1982. Ore consumption was about 
two-thirds that of 1981, reflecting the com- 
pletion or termination of defense, aero- 
space, and other programs in 1982. 

Copper-based beryllium alloys were the 
most widely used beryllium- containing 
products. The addition of about 2% berylli- 
um to copper provides a commercial copper 
alloy with physical properties that allow 
the alloy’s use for a wide range of applica- 
tions in cast and wrought forms. Much of 
the alloy consumption was as thin strip or 
small-diameter rod. The alloy was used to 
fabricate items such as connectors, springs, 
sockets, switches, bushings, bearings, non- 
corrosive and nonmagnetic housings, and 
temperature- and pressure-sensing devices 
for the aircraft, automotive, electronic, and 


well-drilling industries. 

Beryllium oxide ceramics found increas- 
ing use in electronics and electrical indus- 
tries because of its high thermal conductiv- 
ity, good mechanical hardness and strength, 
electrical insulation capability, and low di- 
electric constant. It was used in the manu- 
facture of lasers, microwave tubes, semicon- 
ductors, electronic substrates, microproces- 
sors, aerospace and communications equip- 
ment, home appliances, and other equip- 
ment. 

Beryllium metal with its high stiffness-to- 
weight ratio, light weight, excellent ther- 
mal conduction properties, and nuclear re- 
flection and absorption properties was used 
in inertial guidance systems, military and 
commercial satellite and space vehicle 
structures, instrumentation, space optics, 
and special nuclear applications. 


STOCKS 


Yearend stocks were more than double 
those of the previous year and were at the 
highest level since 1977, reflecting in- 


creased beryllium mineral production, im- 
ports, and lower consumption. 


. PRICES AND SPECIFICATIONS 


From the beginning of 1982 until mid- 
year, Metals Week quoted the price range 
for beryl ore at $100 to $130 per short ton 
unit. After midyear, the price range was 
quoted at $110 to $135 per short ton unit 
through the rest of the year. 

At yearend, the American Metal Market 
quoted the following prices for beryllium 
materials: vacuum cast ingot, $194 per 
pound; metal powder (in 5,000-pound lots), 


$166 per pound; beryllium-copper master 
alloy, $130 per pound of contained berylli- 
um; beryllium-copper casting alloy, $4.39 to 
$5.30 per pound; beryllium-copper in rod, 
bar, and wire, $7.20 per pound; beryllium- 
copper in strip, $7.10 per pound; beryllium- 
aluminum alloy, (100,000-pound lots), $201 
per pound; and beryllium oxide powder, $40 
per pound. All beryllium metal quotations 
were for 97% purity metal. 


FOREIGN TRADE 


Almost three-fourths of U.S. exports of 
berylium materials were destined for 
Switzerland with significant quantities also 
shipped to France, Japan, the Republic of 
Korea, Spain, and Sweden. 


Beryl was the only beryllium mineral ore 
imported into the United States. The aver- 
age value of imported ore increased from 
$936.39 per ton in 1981 to $1,212.29 per ton 
in 1982. China, Brazil, and the Republic of 
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South Africa supplied about four-fifths of beryllium metal valued at $10,734 was im- 
total imports. In addition, 292 pounds of ported from Canada and the United King- 
wrought, unwrought, and waste and scrap dom. 


Table 2.—U.S. exports of beryllium alloys, wrought or unwrought, 
and waste and scrap,' by country 


1981 1982 
Count : Value : Value 
k uan (thou- 9 (thou- 
po sands) po sands) 
7 sc u pu L a hw kS 931 $119 UK a 
P n un ue n ML pe r pe ey AE a s 2,238 11 1 $1 
I ⁰ͥ ⁰⁵⁰ d 8 117 4 = = 
CHDBdH gg e o :: y qa aus Se c RM aa 7,057 293 304 130 
ane / ⁵ ↄ ſ 8 roe 52 476 8 
ErBneg 2-25. 2 « ³ T...... 4,387 605 4,229 1,293 
Germany. Federal Republic of ____________________________ 2,338 144 54 140 
Hh ae a ap e a Za uma us uha teus ee MM 945 16 
)))) oe en ͥͥ md ð 276 30 re 2 
1111 ³⁰˙˙³ » cA ³¹ Ss ONT Ao LLL Le tua n 528 3 cus TN 
| 11.13 d p CPP 194 4 et acs 
pie J tine Sate eee ͥd, SERRE o 3,000 92 57 6 
A DR A DONE ae ON Siete ß 8 4,470 882 9,649 151 
Korea, ne,, eh a ee Sce eR 84 1 2,951 40 
KOC ge q d⁵ ! mx yd 8 247 3 1 
Netherlands J)) COHERENTE ETE 60 44 28 53 
7/˙·Ü—(è cL d eie A i LL eee ur P — 8,962 16 
h nA net a Z ⁰⁰ mr ⁵⁰⁰⁰ 88 ae = 1,418 88 
Switzerland /h tene Si ³·ümwm ⁰ꝛ eet 48,227 589 98,556 1,126 
TAIWAN ul eng AN La RN dy yt x 57 6 3 1 
United Kingdom 3,914 262 347 22 
Ahhh K ⁵ el ens 164 12 35 4 
17h00 eh Ns es ͥ A BA coal be ee 2 s= 78,189 3,094 134,013 3,696 

Revised. 


Consisting of beryllium lumps, single crystals, powder; beryllium- base alloy powoer, and beryllium rods, sheets, and 
wire. 


Table 3.—U.S. imports for consumption of beryl, by customs district and country 


1981 1982 
Customs district and country Quantity Value Quantity Value 


(short (thou- (short (thou- 
tons) sands) tons) sands) 


Baltimore district: South Africa, Republicof . . _ ES EM 22 $31 
Houston district: 
V um 22 lie un mk aqu eo 3 ER 165 218 
CI eu occu ge 8 s a 18 28 
% ⁰ ²·¹ð¹ ũ . %]] ↄꝙ, inte md a det a - T" 183 246 
Los Angeles district: 
Argentina ..--. ß I LA mo elder 49 $51 31 32 
Aung... mee Lucas aes h2 n 3 
17 ⁵³ĩð2A/ ͥͥ⁰⁰⁰ ⁰⁰AAdddddddddddddddd vit ee on uh 580 573 235 308 
ÄÜ˙ê5 Nh 0 AN u 616 569 860 935 
Hong Kong: un Dum yt ß te dM 5 6 127 159 
J)) cu eC pee wed Ea uuu A EL S OU = ie 60 14 
Mozambique ß ee ee 22 11 EN = 
CC a es ee le a d 20 16 one ye 
South Africa, Republic ors )) 8 18 16 Sù MR 
S) L C onum ð ß Ei ce 88 - "a 99 132 
THIWE oto wr. c uma eg tins dM ERE sta boas Rives 31 34 
JG» ah Z uhi uum ec M Ee pf 1,310 1,242 1,445 1,677 
New Orleans district: 
Belgium-Luxembouuꝓnnꝶqdqg _ „„„„k (1) 1 a -— 
l u usr 50 A ⁰d ⁵³ y SR PM POR 33 51 
Total. um ³ ] mm. LL A mu 8 (1) 1 33 51 


See footnote at end of table. 
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Table 3.—U.S. imports for consumption of beryl, by customs district and country 


—Continued 
1981 1982 

Customs district and country Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 

New York City district: 
eran J a lay ³ / ] Com mume an 2 = 11 $13 27 $35 
77 =a eel alata a t eee aS AN M 66 64 
South Africa, Republic of ---------------------------—- 6 9 RN e 
Total onnee nena epo eu LUE a 17 22 93 99 

Philadelphia district: 
ntina enaa aa a CILE 30 21 iE 2 
Belgium-Luxembourg __ _ _ _ 44„ĩ 22 10 44 38 
PU 22-0 Ee ³ð2—Ä! e Sua ss e e 248 288 485 650 
z i !!... re RM pA E 49 42 
o J) s Eu i ie vy Lm TA 
Porta is OCDE NE Puer ROSALES 8 EIN SR 22 33 
Rwanda- —— c bee e mc ³ é yy yt y dde 22 10 22 19 
South Africa, Republic of - --------------------------—— 79 90 205 267 
Switzerland __ _ te "- s 19 24 
United Kingdo—ůlllmtnnllnlnnlsld4„4„ͤ 40 19 10 9 
r ³oſſſſſdſdſʒ.Gãn y E pu e Md NM CN 20 29 
SONNEN qatana pw ⁊ð ͤ ß UR 88 811 735 876 1.111 
Seattle district: ;öÖô?[—1e⁰ 8 (1) 2 NM s 
Granitt eccere e a e e er 2138 2,002 2652 3215 
Less than 1/2 unit. 
WORLD REVIEW 


World beryl production in 1982 was less production data were unavailable. 
than that of 1981. Brazil and the U.S.S.R. 
were the major producers (table 4). China 


: 1Physical scientist, Division of Nonferrous Metals. 
was also a large active beryl producer, but 


Table 4.—Beryl: World production, by country: 


(Short tons) 
Country | 1978 1979 1980 1981P 1982* 

Argentina._____ _ „ 24 13 34 33 29 
Papil 8 815 F498 606 894 882 
Kènya Cuc St ee a (3) (?) ae E 
Madagascass1T1᷑11uiu „ 12 11 11 10 11 
Mozambique - - - _ _ NA 31 22 20 17 
31 Zaa eS (2) (2) (2) (2) (2) 
Portugal rp: nee mm (2) 6 21 20 21 
Rwanda cune A ru i 64 51 119 100 110 
South Africa, Republic off 4 1 (?) 134 66 
USSR do ee 8 1,930 2,000 2,000 2,000 2,000 
United States | w w w W w 
Zimbabwe 39 31 10 46 22 
..,. sea ee 2,888 12,642 2,823 3,257 3,158 


5 PPreliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary 


‘In addition to the countries listed, China produced beryl, and Bolivia and Namibia may also have produced beryl, but 
available information is inadequate to formulate reliable estimates of output levels. Table includes data available 
through Apr. 6, 1983. 

Less than 1/2 unit. 

*Fiscal year ending in July of year stated. 

*Primarily bertrandite ore. 


Bismuth 


By James F. Carlin, Jr.’ 


Domestic consumption, imports, and ex- 
ports all declined in 1982. Australia remain- 
ed the leading producer, followed by Peru 
and Mexico. 

Domestic Data Coverage.—Domestic pro- 
duction data for bismuth metal are devel- 
oped by the Bureau of Mines from a volun- 
tary survey of the only U.S. bismuth 
refinery. 


Legislation and Government Pro- 
grams.- Government stocks remained at 
2,081,298 pounds. The stockpile goal re- 
mained at 2,200,000 pounds. 

Federal income tax laws provided a deple- 
tion allowance of 22% for domestic produc- 
tion and 14% for U.S. companies producing 
from foreign sources. 


Table 1.—Salient bismuth statistics 
(Thousand pounds unless otherwise specified) 


1978 1979 1980 1981 1982 
United States: 
Consumption 77 THEE 2,512 2,121 2,289 2,998 1,876 
Imports, gener 2,658 2 161 2217 2436 2,026 
ports, general — P E , , , 
Producer price, average per pound (ton lots) _ _ $3.38 $3.01 3 (*) (9) 
Consumer stocks, Dec. 81... 182 630 614 509 542 
World: Production? ____....______---__ 79,379 71,547 7,826 P7 457 °7161 
*Estimated. Preliminary. Revised. 
‘Includes bismuth, bismuth alloys, and waste and scrap. 
producers’ list price has been suspended since Oct. 1, 1980. 
*Excludes the United States. 
DOMESTIC PRODUCTION 


Bismuth was produced from the treat- 
ment of lead ores and bullion of both foreign 
and domestic origin. A single primary refin- 
ery operated by ASARCO Incorporated at 
Omaha, Nebr., accounted for all primary 


production. Refinery production statistics 
are withheld to avoid disclosing company 
proprietary data. Small quantities of sec- 
ondary bismuth were produced from bis- 
muth scrap materials by several firms. 


CONSUMPTION AND USES 


Domestic consumption declined in 1982, 
and virtually every usage category shared 
in the decrease. The sharpest decline oc- 
curred in metallurgical additives where the 
demand for malleable iron castings was 
severely impacted by lowered demand from 


the major capital goods markets. 

Various steel companies continued to ex- 
periment with and sell commercially new 
bismuth-bearing steel grades for the free- 
machining bar steel market. 
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Table 2.—Bismuth metal consumed in the 
United States, by use 
(Thousand pounds) 
Use 1981 1982 
Fusible alloys ~~ 657 572 
Metallurgical additives 807 125 
Other allo 26 21 
Pharmaceuticals!!! 1.388 1.145 
Experimental (2) (2) 
Other o onmes 15 13 
Totale L LL 2,893 1,876 
a industrial and laboratory chemicals and coe- 
m e 
^A SLessthan 1/2 unit. 
STOCKS 
During the year, consumer stocks increas- most recent years. 
ed but remained well below the levels of 
PRICES 


Asarco continued suspension of its pro- 
ducer list price throughout the year. The 
published price of a major foreign producer 
remained at $2.30 per pound throughout the 


year. Dealer quotations started the year at 


$1.85 to $1.95 per pound and generally were 
lowered throughout the year to finish at 
$1.35 to $1.40 per pound. 


FOREIGN TRADE 


Exports of bismuth declined sharply, 
reaching a 6-year low. 

Starting January 1, 1982, the U.S. import 
duties for bismuth were unwrought metal 
(TSUS 632.10), free for most favored nations 
(MFN) and 7.5% ad valorem for non-MFN; 


alloys (TSUS 632.66), 7.7% ad valorem for 
MFN and 45% ad valorem for non-MFN; 
and compounds (TSUS 418.00 and 432.80), 
11.4% ad valorem for MFN and 35% ad 
valorem for non-MFN. 


Table 3.—U.S. exports of bismuth, bismuth alloys, and waste and scrap, by country 


1981 1982 

Count : Value : Value 

id riesige (thou- mand (thou 
sands) po sands) 
Argentina. u LL Dci cu nuc ele ĩ 2,500 $10 a eves 
P Xs. p MMC" NE ET 108 $1 
FRI s ccce m uum y u ee sana Cana usa an = 278 1 
Belgium-Luxembourg __ _ _ _ _ sn 7,444 43 > em 
nnuds. .—- ie en e LI IUE LL me ar 382 1 
JIJ!ü ĩ⁵Ü Kd TED ONSE eee CT, 10,586 46 905 15 
Fo |, Np CI ERU RE OS LERNEN ERROR NERE S E NEAR PETE PAEA 16,269 171 11,794 88 
ColombIB -2s ß . uri E u ee d Ee 506 1 
DARIN. onem ccc uuu tu iu c MIL EM tes 430 1 NM uo 
COs ee EE O ee d y ee SZ uy 11,996 55 28 6 
Germany, Federal Republic oꝶ᷑/jꝗff „ 459 2 1.387 21 
PO000 2 C a a ee x 8 os m 1,000 3 
Henn eee eee eee ee ee ,006 6 25 5 
1 ree oe Oar mnc x ³Üꝙ ⁰⁰ʒ y 8 1.789 14 3,451 25 
7JJ/õö˙Üê1 : 6,451 37 im eS 
;; noe ulus ſyſyſſdſdſ wt y uu E E 1,508 6 4 1 
Italy ie em ye Notte eet x AT 8 579 12 1,983 26 
Japan siia fee pee rt Pc . E. 4,180 23 5,142 46 
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Table 3.—U.S. exports of bismuth, bismuth alloys, and waste and scrap, by country 


—Continued 
1981 1982 
Country Q tit Val Quantity Value 
( Soundi) (thou- (pounds) 3 
Korea, Republic )))VöVVCCCVV ĩꝰ ⁊ðé v7 ĩð[2v t 8 287 31 10 $2 
PRIOR Sah sya rie ͥſ u Vdhz/ſdſdddſ/ddd.ſãd tes fe an at oe ee Sk ERR aD v 244 1 
Mexico - /// 8 1.308 4 ma Lr 
Portal JJ 8 — — W 
G ³˙ ÄAQ . 5mm dec ĩðͤͤ v ñ ͤ v y n iS ee e Se 
Singapore ü ³ — 1.224 6 1.128 6 
South A Africa, Republic ͤ‚ M he ea ee 4,905 187 811 5 
SOPI 2 u et ee Rr Se ECE RR ERD OE eo eee ete 369 5 2,840 10 
Sweden Le "me cM 261 5 
Switzerland ________.___.________ la ap LS s 18 1 400 3 
Taiwan S S S: a p)j] I LL Le 705 16 PS Mmm 
Thailand LL I Lt 3,086 28 382 1 
F ³oÜdò¶. ae bn 528 6 
United Ringqdomununu „ 853 7 16,841 59 
Venezueldadadaacas i ο a ],y,Ppa 429 13 1.099 21 
hare. c ro co n p EL E 1322 rg 244 3 
To aa a ann at yt Salih ho m uM te), nde E 78,703 708 52,758 371 
"Revised. 
Table 4.— U.S. general imports! of metallic bismuth, by country 
1981 ` 1982 

Country Quantity Value Quantity Value 

(thou- (thou- 

(pounds) sands) pounds) sands) 
Belgium-Luxembourg_______-_--------------------- 156,868 $328 908 $3 
e 5 TU 41/40 3 0.290 82 
Germany, Federal Republic of : - - --- - - - -- - —-—- à 1 118,571 253 
. 32323 nu 124093 282 41361 T3 
Korea Republic of- S EGER me usss i i 15 
Mexico_ id EMT net S musu Lee 8 124,052 1,309 ,547 913 
Parni L ß qt aa aaa 859,325 1,605 864,100 1,319 
United Kingdom 42.25 8 415,453 1041 238,056 548 
Tus. aos tes ee ³⁰ A ceo 2,436,249 4,883 2,026,245 3,206 


1General imports and imports for consumption were the same in 1981 and 1982. 


WORLD REVIEW 


World production of bismuth continued 
the generally declining pattern of recent 
years. This was primarily due to planned 
reductions in response to the continued 
decline in bismuth demand. 

Japan.—Bismuth was produced by seven 
companies, mostly as a byproduct of lead 
smelting. About one-third of Japan's pro- 
duction originated from native ores, and the 
remainder from imported materials. The 
leading producers of bismuth metal were 
Mitsui Mining & Smelting Co. Ltd. and 
Dowa Mining Co. Ltd. Other producers 
included Furukawa Mining Co. Ltd., Mit- 
subishi Metals Corp. Nippon Mining Co. 
Ltd., Sumitomo Metal Smelting Co. Ltd., 
and Toho Zinc Co. Ltd. About one-half of 
Japan's bismuth production was used do- 


mestically, and the remainder was export- 
ed. The major export destination was to the 
U.S.S.R., followed by the United States and 
the Federal Republic of Germany. 

Korea, Republic of.—Korea "Tungsten 
Mining Co., Ltd. (KTM), was the only mine 
and smelter source of bismuth. KTM's bis- 
muth was produced as a byproduct of tung- 
sten mining from the Sangtong Mine in 
Kangwong Province. The bismuth refinery 
was located in Daegu and had an annual 
capacity of about 180,000 pounds of bis- 
muth. About 90% of KTM’s refined bismuth 
was exported mainly to Europe and the 
United States, and the remainder was con- 
sumed domestically. 


! Physical scientist, Division of Nonferrous Metals. 
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Table 5.—Bismuth: World mine production, by country! 


(Thousand pounds) 
Country? 1978 1979 1980 1981 1982* 

Australia (in concentrates) -------------------- 2,324 2, 200 °2 000 €1,870 1,650 

Bolivia (in concentrates) _ - - - - - - - ------------—-- 677 22 24 25 
UP CH E EE aa E E EE E ES 320 1306 377 271 260 
China(inore°e______ 8 530 570 570 570 570 
France (metal7ꝛ ' (4) (9 (9) ($) (*) 
Germany, Federal Republic of (in ore) 20 22 22 22 22 
Japan (metal |... „„ „„ 1.375 1.010 745 1.054 1.060 
Korea, Republic of (metal) 269 192 271 220 200 
MeXicQ o o r a ee ee e pe 2,156 1,662 1,698 1,446 1,370 
PF eee o a ee et ne eee 1,347 1,162 1,096 1,409 1,540 
Romania (in ore)? |... _ _ ꝛ˖// 180 180 180 180 180 
Sweden (in ore) ________._----------------- (7) (7) (7) (7) SN 
Uganda (in ore) 2 11 NA NA NA 
U.S.S.R. (metal) 5 ___ l 150 160 160 165 170 

United States (in ore). - -- - ------------------- W W W W 
Yugoslavia (metal) 29 50 183 225 130 
7777 ⁵³ð 8 rg 379 rq 547 7,326 7,457 7,161 


*Estimated. Preliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary 
data; excluded from total. 

1Table includes data available through Mar. 21, 1983. | 

2In addition to the countries listed, Brazil, Bulgaria, the German Democratic Republic, and Namibia are believed to 
have produced bismuth, but available information is inadequate for formulation of reliable estimates of output levels. 

3Refined metal and bullion plus recoverable bismuth content of exported concentrate. 

*France terminated metallic bismuth production in 1977; the solitary French mine that has produced bismuth in prior 
years continued to operate through 1980 and may have operated in 1981, but whether bismuth was recovered at all and, if 
so, where and in what form is unknown. 

5 Although output reported is at the smelter stage of production rather than at the mine stage, and thus could include 
metal contained in ores mined in other countries, it is believed that any such production derived from ores from other 
countries is not duplicative to any significant extent of mine production repo elsewhere in this table. 

*Bismuth content of refined metal, bullion, and alloys produced indigenously plus recoverable bismuth content of ores 
and concentrates exported for processing. 

"Revised to zero. 


Boron 


By Phyllis A. Lyday! 


U.S. production and sales of boron miner- 
als and chemicals decreased to a 7-year low. 
The world recession caused weak demand 
for borates in insulation products and glass- 
fiber-reinforced plastics. Glass-fiber insula- 
tion (glass wool) continued to be the largest 
use for borates, followed by. textile-grade 
fibers, cellulosic insulation, and special bo- 
rosilicate glasses, 

California was the only domestic source of 
boron minerals, which were mostly in the 
form of sodium borate, but also as calcium 
borate and sodium-calcium borates. Not- 
withstanding the fact that most domestic 
and world borate markets were weak, the 
United States continued to provide most of 


its own supply while maintaining a strong 
position as a source of sodium borate prod- 
ucts and boric acid to foreign markets. 
Supplementary U.S. imports of Turkish 
calcium and sodium-calcium borate ores 
and boric acid, primarily for textile-grade 
and insulation-grade glass fibers, continued. 
Domestic Data Coverage.—Domestic da- 
ta for boron were developed by the Bureau 
of Mines by means of three separate, volun- 
tary surveys of U.S. operations. Of the three 
operations to which production survey re- 
quests were sent, all responded, represent- 
ing 100% of the total production data shown 
in table 1, A Bureau canvass of the three 
U.S. producers also collected data on do- 


Table 1.—Salient statistics of boron minerals and compounds 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
United States: 
Sold or used by producers: 
Quantity: 
Gross weighhlt 5. 1,554 1,590 1,545 1,481 1,234 
Boron oxide (B403) content 7 799 783 740 607 
heap Bel Satta ates K 8 $279,927 $310,211 $366,760 $435,387 $384,597 
Sodium borates (refined)? 
Quantity ______________-__-_ 304 332 325 228 227 
Value? | 2x eee LL Lir $80,000 $94,000 $65,000 $58,000 $59,000 
Boric acid:? 
| ttt 4 42 47 46 35 
MO Dee er E 8 $22,217 $22,938 $23,735 $24,602 $19,082 
Imports for consumption 
lemanite:* 
tity -________________ 1 89 69 98 39 
BlüB us e ree $9,320 $10,946 $6,218 $15,202 $6,386 
Boric acid: 
tity oe 16 8 10 1 4 
l Z a SD a s $8,921 $4,267 $6,393 $763 $1,903 
w e Boron oxide (B2Os) content 418 410 384 378 266 
World: Uction — — nn 8 2,936 2,778 . P2,820 €2,530 


2,876 


*Estimated. Preliminary 


‘Minerals and compounds is wold or used by producers, including both actual mine production and a marketable ore 


ots of brine products. 


mparable quantities of crude sodium borates are exported also; however, export data are not available. 


Includes orthoboric and anhydrous boric acid. 


‘Reported value includes approximately 33,100 tons of ulexite in 1978, 11,000 tons in 1979, 5,500 tons in 1980, 44,000 


tons in 1981, and 35,000 tons in 1982. 
5See table 2. 
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mestic consumption of boron minerals and 
compounds. Tables 2 and 3 present the 
results of this survey. In addition, both 
producers of refined borates supplied data 
for table 5. 

Legislation and Government Pro- 
grams.—American Borate Co. and U.S. Bo- 
rax & Chemical Corp. were two of four 
companies that petitioned the U.S. Depart- 
ment of the Interior to amend the regula- 
tions governing mining activities on patent- 
ed and valid: unpatented mining claims 
within units of the National Park System. 
Under the new rules suggested by the 
companies, claim holders in designated 
mineral resource areas would be allowed to 
conduct surface operations outside the 
boundaries of their claims. The National 
Park System Protection and Resources 
Management Act, which would establish 
buffer zones to prevent development detri- 
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mental to the National Parks, was still 
being debated at yearend. 

In 1981, U.S. Borax petitioned the Anti- 
trust Div. of the U.S. Department of Justice 
to modify provisions of a 1945 Antitrust 
Consent Decree. In the petition, U.S. Borax 
sought to buy the Little Placer deposit from 
Kerr-McGee Chemical Corp. The Little 
Placer, a continuation of the Kramer depos- 
it in Boron, Calif., was estimated to contain 
2.8 million short tons of ore estimated at 
800,000 tons of boria (B;O;*. During 1982, 
Justice investigated the proposed sale but 
had not reached a decision by yearend. 

The Environmental Protection Agency 
continued to develop new performance 
standards under Section III of the Clean Air 
Act. A draft of the new standards covered 
18 mineral industries, including the borate 
industry. 


DOMESTIC PRODUCTION 


Borate production from Kern County, 
Calif, provided over three-quarters of the 
supply, and San Bernardino and Inyo Coun- 
ties provided the balance. According to the 
three major borate producers, sales to do- 
mestic and foreign customers amounted to 
607,000 tons of B- O, valued at $385 million 
in 1982. 

At Boron, in Kern County, the open pit 
tincal-kernite mine and adjacent refining 
plant of U.S. Borax, a member of the RTZ 
Group of London, England, continued to be 
the primary world supplier of sodium bo- 
rates. U.S. Borax processed crude and re- 
fined hydrated sodium borates, their anhy- 
drous derivatives, and anhydrous boric acid 
at the Boron refinery. A second plant at 
Boron produced technical-grade boric acid 
from a proprietary process using kernite 
ore. Reserves at Boron were estimated to be 
140 million tons containing 38.8 million 
tons of B4O;. 

U.S. Borax decreased output and sales of 
all primary borate products in 1982. Output 
of refined decahydrate, pentahydrate, and 
anhydrous borax for domestic and foreign 
customers accounted for about one-half of 
the company's total sales. Crude sodium 
borates—Rasorite 46, a pentahydrate, and 


its anhydrous derivative—were produced 


for foreign markets. Boric acid production 
at the Boron plant decreased 23% in 1982 
compared with that of 1981. 

U.S. Borax announced the construction of 
an electrical cogeneration facility at Boron 


in cooperation with Southern California 
Edison Co. Exhaust gas from natural gas 
turbines was to be used to produce approx- 
imately 50% to 60% of the company’s steam 
needs. The natural gas turbines were plan- 
ned to produce 48,000 kilowatts per hour of 
electricity. The $30 million plant was ex- 
pected to be operational by early 1984. 
Facilities at Wilmington, Los Angeles 
County, served as a warehouse and overseas 
shipping point for bulk shipments. A large 
percentage of U.S. Borax’s exports was 
shipped throughout Europe by way of a 
warehouse and distribution facility at Bot- 
lek, near Rotterdam, Netherlands. RTZ Bo- 
rax, Ltd., another member of the RTZ 
Group, maintained this facility. U.S. Borax 
operated a plant and warehousing facility 
at Burlington, Iowa, for compounding, 
packaging, and distributing household 
soaps and other consumer products to the 
Eastern and Midwestern United States. 
Kerr-McGee operated the Trona and 
Westend plants at Searles Lake, in San 
Bernardino County, to produce refined sodi- 
um borate compounds and boric acid from 
the mineral-rich lake brines. Coproducts 
included potassium compounds, soda ash, 
and salt cake. At the Trona plant, Kerr- 
McGee utilized its differential evaporative 
process to produce boric acid, and pentahy- 
drate and anhydrous borax. In March, pro- 
duction of decahydrate borax was discontin- 
ued. The plant was not able to compete 
economically with newer, more efficient 


BORON 


plants. At yearend, two of the evaporative 
boilers used to produce pentahydrate borax 
were being operated to yield distilled water 
necessary for another process. Additional 
boric acid was produced from weak brines 
and recycled plant liquors by solvent extrac- 
tion. The carbonation process at the West- 
end plant produced sodium borates, some of 
which were subsequently used to manufac- 
ture boric acid. 

As a result of curtailments at the Trona 
plant, production of anhydrous borax de- 
creased from 60,000 to 40,000 tons, and boric 
acid decreased from 47,000 to 36,000 tons. 
Production and sales of both plants combin- 
ed decreased in 1982. Total production and 
sales were 23% below the 1981 levels. 

American Borate, a wholly owned subsid- 
iary of Owens-Corning Fiberglas Corp., in- 
creased sales of colemanite (Ca- B. Oi 
5H. O), a calcium borate, and ulexite- 
probertite, two similar sodium-calcium bo- 
rates mined and sold as one. Completion of 
the Billie Mine in Death Valley National 
Monument early in the year brought pro- 
duction capacity to 25,000 tons per month. 
Water inflow through numerous faults in 
the mine was evaporated by evaporative 
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ponds underground and on the surface. 
Water from the lakes was also used for dust 
control. Reserves have been estimated to be 
3 million tons of 27% B.Qs and 13 million 
tons of 21% B.Os.? 

Colemanite, destined primarily for tex- 
tile-grade glass-fiber manufacture, was 
processed at the washing and calcining 
plant at Lathrop Wells, Nev. The mill had a 
monthly capacity of 6,300 tons of end prod- 
uct. A flotation plant adjacent to existing 
facilities at Lathrop Wells processed cole- 
manite by a patented process. During the 
year, ore grinding facilities were moved 
from the storage and shipping facilities at 
Dunn, Calif., to Lathrop Wells. Ulexite- 
probertite ore was ground, screened, and 
blended to specification at storage and ship- 
ping facilities at Dunn, then transported by 
rail to customers. Most shipments went to 
manufacturers of glass-fiber insulation. 

Duval Corp. continued a pilot project to 
recover colemanite by solution mining near 
Barstow, Calif. The colemanite is located 
1,200 feet below the surface and contains 
8% to 14% boria. Duval leased some of the 
land from NL Industries, Inc., which mined 
hectorite on adjacent property. 


. CONSUMPTION AND USES 


U.S. consumption of borates in 1982 was 
29% less than that in 1981. Insulation 
production and glass-fiber-reinforced plas- 
tics continued to be the most important 
consuming sectors. 

The weak market for thermal insulation 
decreased demand by 44% for borates 
(mostly borax pentahydrate and ulexite- 
probertite) in the manufacture of glass-fiber 
insulation, the largest area of demand for 
borates. Cellulosic insulation was the third 
largest area of demand. 

The second major market for borates was 
textile-grade glass fibers. U.S.-produced 
colemanite, orthoboric acid, ulexite-prober- 
tite, borax pentahydrate, and Turkish cole- 
manite were essential raw materials for 
manufacturing high-tensile-strength glass- 
fiber composites for use in a range of prod- 
ucts that include aircraft, automobiles, and 
sports equipment. 

Consumption of borates (colemanite, an- 
hydrous borax, borax decahydrate and pen- 
tahydrate, orthoboric acid, and anhydrous 
boric acid) in the manufacture of special 


borosilicate glasses has remained a major 
end use, although demand declined in 1982. 
Boron compounds in cleaning and bleaching 
have been an important but declining con- 
sumption sector. About one-quarter of these 
compounds was used to produce sodium 
perborate detergents. Boron compounds 
find application in the manufacture of bio- 
logical growth control chemicals for use in 
water treatment, algicides, fertilizers, her- 
bicides, and insecticides. Boron compounds 
were also used in metallurgical processes as 
fluxes, as shielding slag in the nonferrous 
metallurgical industry, and as components 
in plating baths in the electroplating indus- 
try. Small amounts of boron and ferroboron 
were constituents of certain nonferrous al- 
loys and of specialty steels, respectively. 

Many important but small- percentage 
end uses for borates and boron-containing 
chemical derivatives comprised a diverse 
miscellaneous category. Another group of 
borate compounds was sold to chemical 
distributors, and their ultimate end uses 
were unknown. 
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Table 2.—U.S. consumption of boron minerals and compounds, by end use 


(Short tons of boron oxide content)! 


End use 1981 1982 
Glass-fiber insulation. 2.222 ~~~ „„ 103,500 57,800 
Fire re ts: 
Cellulosic insulation nns f:; Gees 34,300 31,100 
%%%” ce Ea em cP UT yd nee Ee ee u ma 2 2,800 1,900 
Textile grade , — ee oon e e 57,500 31,600 
rosilicate glans u uu S ³² q a pce LLL te oe tn 44,000 30,600 
Soaps and detergents _ — - ~~ ee 29,100 ,000 
Enamels, frits, glazes 2 - ---- -= ------—-——--—-——---—-—-- 11,700 11,400 
Agriculture mc t s sup E EENI NNE LIEU x tus A 16,600 10,800 
1111—˖é—9᷑ĩO qu eis x 8 6,800 3,400 
Nuclear applications Uu Uu UU UJ ð 700 
iscellaneous s), F É KC  C< IICINI eer ciere pp ee E oe ace 25,400 21,900 
Sold to distributors, end use unknown... _ Lee 40,500 38,000 
Total*- eae cM te Se et ee slo Ee E 372,700 266,100 


Includes imports of boric acid, colemanite, and ulexite. 
2Data may not add to totals shown because of independent rounding. 


Table 3.—U.S. consumption of orthoboric 
acid, by end use 


(Short tons of boron oxide content) 


End use l - 1981 1982 

Fire retardants: 
Cellulosic insulation 13,974 11,790 
Other. no 1,284 1,218 
Textile-grade glass fibers 17,154 7,379 
Insulation- grade glass fibers me 50 
Borosilicate glasses 9,654 6,591 
Metallurgy _________________ 1,485 696 
Soaps and detergents |... _ _ _ _ _ _ 111 210 
Enamels, frits, glazes |... 180 1,129 
Nuclear applications 300 511 
yk Roop JJ ĩͤK Soe SCIT 84 155 
iscellaneous uss 14,188 18,454 
Sold to distributors, end use unknown 15,678 10,313 
Total ¿c 74,692 53,496 


‘Includes imports of 629 tons in 1981. 


PRICES 


Prices for basic boron compounds increas- change in quality of the product. U.S. Borax 
ed between 2% and 14% during the year. discontinued selling technical-grade boric 
The price discrepancy between 1981 and acid in 1982 and produced only a high- 


1982 for anhydrous boric acid was due to a quality product. 


Table 4.—Borate prices per short ton: 
Product 


Borax, technical, anhydrous 99%, bulk, carlots, work 
Borax, technical, granular, pentahydrate, 99.5%, bulk, carlots, work 
Borax, technical, granular, decahydrate, 99.5%, bulk, carlots, works? |... 
Boric acid, technical, granular, 99.99%, bulk, carlots, workssꝶꝶ „„ 
Boric acid, technical, granular, 99.9%, bags, carlots, work 
Boric acid, U.S. Borax & Chemical Corp., anhydrous, 96% BzOs, Bulk, carlots, Boron, Calif- _ _ _ _ _ _ _ 
c Duns Cal 1 —.— Borate Co., calcined and screened, minus 70 mesh, 42% 3.0, bulk, carlots, 


Colemanite, Turkish, 40%-42% BOs, crude, lump, f. o.b. railcars, U.S. east coast port 
Ulexite-probertite, American Borate Co., screened, minus 7-mesh, 21% BsOs, bulk, carlots, Dunn, Calif 


Price, 
Dec. 31, 1982 


1U.S. f. o. b. T or port prices per short ton of product. Other conditions of final preparation, transportation, 


quantities, an 


alities not stated are subject to negotiation and/or somewhat different price quotations. 


Chemical Marketing Reporter. Current Prices of Chemicals and Related Materials. V. 222, No. 26, Dec. 27, 1982, p. 25. 
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FOREIGN TRADE 


In 1978, the U.S. Bureau of the Census 
discontinued publishing export statistics on 
refined sodium borate compounds. Export 
data from the Bureau of Mines canvass are 
presented in table 5. 

U.S. imports from Turkey of commercial- 


grade colemanite and ulexite (NaCaB;O; 
e16H;O), principally for textile-grade and 
insulation-grade glass-fiber manufacture, 
continued in 1982. Owing tö a change of 
reporting, 1982 colemanite imports are not 
comparable with those of previous years. 


Table 5.—U.S. exports of boric acid and refined sodium borate compounds in 1982, 


by country 
Boric acid? Refined 
Count - sodium 
Ty Quantity Value borates? 
(short tons) (thousands) (short tons) 
CJ uuum ie es ee ee AAA $25 
Australia e de et ne Pi es Lee 2,435 1,101 7,734 
MB hp Mc bises a ah es on ee es ae EM P 417 
F a ee ay REFER, ðͤ y HENPNER = » 3,608 
A eae ra OM C ROME ER « ? «tn ͤk y y TOS MELT RE 353 216 6,120 
Canada j 8 7,831 3,809 158 
Cc u D t Z a pee E d erate ene 15 16 
%%%) PIN PR xxx kusa as SZ zs 12 5 I 
Colómbiá- .— sc o ices Uum eR Dl a els 2 2 eh a 131 94 834 
Ri eea mne mk LE d 10 11 44 
Czechoslovakia . 222 22 Llc c Le . 755 
Denmark 3 s hh en et mc Add ce ee 169 102 693 
Ecuador o o Sa ha ui ye ue e EE APTA ry ee eee oe 9 8 148 
Egypt. ////%/%%%%%dẽ id 8 246 244 M 
ducc c celu M t uu vy 21 13 308 
|a. rl. a i ate ßß yd cee 6 451 14,660 
German Democratic Republic ______________________________ ee M 1,391 
Germany, Federal Republic off a a 11,195 
Groot- —. T u a ye ee oe ee 8 DOM ee 44 
Guatemala: -s ß , a se O uQ 4 4 85 
HAIR 000 0 8 128 10 258 
ong Kong —— B—NQ— ure 8 : 
Hungary- — i a K yy t ee HE EC 805 
Indonesia .. S S s 2222222222222 2222222222222--- 143 89 2,146 
I ↄ³˙ 0 n siue aC uL a dee 8 3 1 1,213 
J; ³ĩ§VW ꝙ adco uc c due e . KL ES dE 31 25 216 
Ge ee = 80 
n . ß ek ae 8 aon 
J he eee ee era eee eens 15,435 8,511 54,244 
Korea, Republic of __ ______________--_-_-_--~______--_--_- 559 376 180 
Malawi u S .... ³⁰ d 8 e ics 118 
＋6'́ ³o·AVyqꝓꝓꝓꝓ—ꝓꝓ—. ae OE 90 62 1,558 
Möt- Lon a ee eL Mene iiie Li ae aN 3,382 1,631 19,452 
Netherlands 254 174 2,546 
N o/ ³Ü¹- 5m a eee 323 172 132 
ew Zealand !,l.l.„,.„ 754 413 4,500 
Nicāraguā EET sabe »- 4T 
JJ Fa RCRUM k a 3 1 51 
Norway 22225252. ß f EE E E 699 
Phil PEORES ye ahha ses O qia oa ea ae ee gee 604 244 1 561 
77% ZZV a ee ee 
Portugal; ²˙¹tꝗi ]ꝛ . ðiũ t ð d dd a aye ea NA 1 P MN 486 
Puerto Ri a l luu mE ð M e 67 
Bees: Arabia i a a ETE EE C CRUCEM PCR ERE et 11 4 344 
%%% ca t c M ð LE Ru M us 186 107 875 
South A Africa, Republic of —. ͥ ⁰¹˙AAAA]]] a ies pees s 1 30 4,622 
SPA nho ⁵ y y N E agin) Eu he. E 813 
Sn Lanka ũO :: a ]ĩ« 1 ĩ ies ute i 8 18 11 19 
e e ed anlar UL Lee -— E 1,933 
% ˙¹mààꝛ¼²] ↄ ↄ⁵ e macie m Li E us DA ae 266 
Taiwan p ñ p esusap 1,086 596 5,720 
(L tum cU 22 2 éd ³⁵ð %: on SpE, Ra De ee s 162 119 554 
United Arab Emirate ss 83 30 = 
United Kingdom ___ - -- ------------------------------—- 11 12 4,525 
MUG o ecann i ß ere 4 66 
PT u u n eaen :::.. 8 356 233 1.189 
%%§;ê᷑ẽê.ê ꝗ! f;; 4 88 E RN 151 
/ ↄ Se ³o a ee d cmm ts 32 24 48 
JJFCECC00ͥͤͤ³˙ —6¹A ² RE eT RE KI AAA CAO PON s 35,030 19,082 227,404 


1U.S. Bureau of the Census. 
3U .S. exporters of sodium borates. 


3Data may not add to totals shown because of independent rounding. 
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Table 6.—U.S. imports for consumption of boric acid, by country 


Country 


seg EE a SE RST Te 8 


!U.S. Customs declared values. 
3Less than 1/2 unit. 


1981 1982 
Quantity Value Quantity Value! 
(short tons) ine (short tone) (thousands) 

A mc 8 734 $264 
= à) (2) 1 
= 1,123 157 52 40 
== à) 4 (3) 

ae oe - 410 203 
zd. ) EE t» 
ae nee = 4 
An VS I 3,086 1,889 
ae (2) = 2 
Eu 1,124 763 4,362 1,908 


*Data may not add to totals shown because of independent rounding. 


Source: U.S. Bureau of the Census. 


WORLD REVIEW 


Argentina.— The  Tincalayà Mine in 
north- central Salar del Hombre Muerto, 
Salta Province, which was owned by Boro- 
quimica Samicaf, was the largest borate 
producer in South America. Capacity in 
1982 was estimated at 150, 000 tons per year 
of borax and kernite. The ore was shipped to 
a processing plant at Campo Quijano, 250 
miles away. At Tincalayd, the general rela- 
tionship of the two minerals is similar to 
that of Boron, Calif. Kernite in an irregular 
body more than 33 feet thick in places 
underlies the main borax deposit. Thin 
layers of clay and silt reduce the boria 
content from the 36.5% of pure borax to as 
low as 20%. The average ore grade is 26% 
or greater. The stripping ratio was reported 
to be 3:1. Reserves were reported to be 2 
million tons measured, 3.5 million tons 
demonstrated, and 5 million tons inferred. 

Brazil.—Metalur brought onstream a 
1,200-ton-per-year plant at São Roque in São 


Paulo State to produce master alloys, in- 
cluding aluminum-boron and aluminum- 
titanium-boron. The company estimated a 
domestic market of 600 tons per year and 
planned to export the surplus. _ 

Bulgaria.—A 20,000-ton-per-year sodium 
bicarbonate plant, which also produced bo- 
rax, was reported operating at Devnia, 30 
kilometers west of the Black Sea Port of 
Varna. 

Chile.—Enormous reserves of borates oc- 
cur in the Salar de Atacama, where a lith- 
ium and potash project using brine from the 
salar could produce borates as a byproduct. 
Sociedad Chilena de Litio Ltda., 55% owned 
by Foote Mineral Co. and 45% owned by 
Corporación de Fomento de la Producción, 
planned a $61 million plant to produce 
lithium carbonate. Tenders were being 
sought for a 31,000-ton-per-year boric acid 
plant. 


Table 7.—Boron minerals: World production, by country! 


(Thousand short tons) 

| Country 1978 1979 1980 198]? 1982* 
Argenüfa- 2224-25 ecu 140 147 172 139 2152 
ÄÄ˙]0Ü¹Ü AA 8 130 3 3 3 
C'; ³»⁰ d ee 30 30 30 30 30 
)/)ö»öͤ»»ͤrðr Se 7 13 23 18 15 
Il ee cid eee r955 1775 883 929 2876 
USSR U ¿uses ͤAA AA ⁰0ma ee 220 220 220 220 
United States 1,554 1,590 1,545 1,481 1,284 

Tol- eenaa LN ee eld ass 72,936 12,778 2, 876 2, 820 2,530 

*Estimated. Preliminary. 


Revised. 
Table includes data available sate Apr. 18, 1983. 
Reported figure. 


Minerals and compounds sold or used by producers, including both actual mine production and a marketable ore 


equivalent of brine products. 
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China.—The Qaidam Basin in Qinghai 
Province is rich in boron. The Qarham Salt 
Lake contains 41% of China’s known re- 
serves of boron.‘ 

Indonesia.—Indu-American Industries 
announced that a 22,000-ton-per-year boro- 
silicate glass plant went onstream in 1982. 
The plant reportedly cost $10 million. 

Mexico.—U.S. Borax and Material Pri- 
mas Monterrey continued a joint venture 
named Material Primas Magdalena to ex- 
plore for borates. Numerous claims on a 
colemanite and howlite deposit near Mag- 
dalena have been filed, but no commercial 
development had been announced at year- 
end. 

Peru.—The Government adopted meas- 
ures to prevent the financial collapse of 
small and medium-size mines. The meas- 
ures (1) excluded mining companies from 
payroll taxes, goods and services taxes that 
affect exports, and a current 9% export tax, 
and (2) included an increase in the Banco 
Mineros Mining Compensation Fund to 
$120 million, an increase from 20% to 50% 
of export value that mining companies can 
request from the mining fund, a 6-month 
freeze on requests from mining companies 
to lay off workers, and a 6-month extension 
of all wage contracts. 

Boratos del Peru S.A., a privately owned 
Peruvian mining concern, mined ulexite at 
San Juan de Tarucane in Arequipa Prov- 
ince. 

Barex, Ltd., which sought joint-venture 
partners in developing a ulexite deposit at 
Laguna Salinas, reported that The Anacon- 
da Copper Co. decided not to pursue its 
interest in the deposit. Barex continued to 
look for investment partners. 

Turkey.—Etibank continued building a 
plant at Kirka that was planned to be 
operational by 1983. The plant was designed 
to produce 160,000 tons per year of pentahy- 
drate borax, 60,000 tons per year of anhy- 
drous borax, and 17,000 tons per year of 
decahydrate borax. At the Bandirma boric 
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acid plant, an additional 100,000 tons per 
year of boric acid was planned to be on- 
stream by 1984. Bulk shipments of refined 
borate products will be exported from the 
port at Bandirma. n 

No announcement was made in 1982 con- 
cerning the future of boron mineral oper- 
ations nationalized in 1978. The Govern- 
ment favored private sector foreign partici- 
pation and investment in boron minerals, 
but the nationalization decree forbids such 
participation. 

U.S.S.R.—Borates continued to be mined 
in the outer core of Permian salt domes in 
the Inder region. The domes cover an area 
of 250 square kilometers. Gypsum was 
interbedded with clay and borates at a 
depth of 160 feet. 

In the southern area of the domes lies 
the Inder Salt Lake, an area of about 115 
square kilometers, which contains no 
brine in the summer. The second and 
fourth horizons of the lake are boraciferous. 
The borate was contained as hydrobora- 
cite (CaMgB. O. 16H: O), ulexite, inyoite 
(CazBe O. 13H: O), colemanite, pandermite 
(Ca. Bio Oi 7 HzO), B-ascharite (MgHBO)), 
and inderite (Mg;B4Oi;*15H;,O). Two types 
of deposits occur, massive ores containing 
25% BOs and disseminated ores of 2% to 
5% BOs. Reserves of high-grade ores were 
estimated at 400,000 tons. Rich ores have 
been found only in horizontal zones of gray 
argillaceous gypsum and fissures of second- 
ary gypsum are filled with syngenetic hy- 
droboracite. The width of the fissures 
ranges from 0.5 millimeter to 2 centimeters. 

Asharite and mixed asharite-hydrobora- 
cite ores also occur. The hydroboracite is 
highly soluble in water upon boiling and 
readily dissolves in sulfuric acid at approx- 
imately room temperature (80° F). The as- 
charite and mixed ores are processed with 
sulfuric acid only, after the ore is pulverized 
to particles less than 2 millimeters in diam- 
eter. 


TECHNOLOGY 


A study by the Brookhaven National 
Laboratory reported minimal adverse 
health effects on test animals from breath- 
ing glass fibers. The results were consistent 
with a previous study by the Los Alamos 
Laboratory. Discrepancies between these 
later studies and earlier studies were ex- 
plained by the method by which the fibers 
were introduced into the animals’ lungs. 


Earlier studies used surgery to place the 
fibers in the lungs; later studies introduced 
the glass fibers through the animals’ wind- 
pipe, which would be the natural way for 
fibers to enter the lungs.* 

An X-ray diffractometer and an X-ray 
spectrometer were combined to provide 
three-dimensional maps of elemental and 
mineral distributions. The system’s capabil- 
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ities are advantageous for identifying and 
analyzing minerals in fine-grained sedi- 
ments. Duval’s industrial minerals group 
used the system for borate exploration.* 

Oak Ridge National Laboratory devel- 
oped aluminide alloys having reduced brit- 
tleness associated with the addition of 
microalloying agents such as boron. Boron 
additions of less than 1,000 parts per million 
improved the cohesive strength of the al- 
loys’ grain boundaries. Use of aluminides is 
advantageous because of their light weight 
and relatively high melting points.’ 

Allied Corp. continued to develop technol- 
ogy using Metglas, a rapidly cooled molten 
alloy containing carbon, boron, or silicon 
metalloids.  Iron-nickel-molydenum-boron 
alloys showed high-yield strengths in labo- 
ratory tests, and titanium-boron alloys 
showed high strength combined with low 
density. Because Metglas is amorphous, it 
requires less energy to become magnetized 
and demagnetized than do conventional 
electrical steels.* 

Filtration of boron in waste was investi- 
gated in the Southeastern United States. 
The waste water contained between 0.4 and 
0.6 milligram per liter.of boron. Test results 
showed that boron as borate anion is not 
retained by a soil-turf filter.’ 

Sodium borohydride (SBH) demonstrated 
advantages as a blowing agent for injection- 
molded high-impact polystyrene structural 
foams. SBH produced 10 to 20 times more 
gas than equal weight of a commercial 
nitrogen blowing agent; did not leave any 
toxic or staining residue; and produced only 
one byproduct, which was odorless and non- 
toxic. Gas evolution was independent of 
processing temperatures. 
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Trace quantities of boron in coal ash were 
of special concern because of their environ- 
mental effects. Boron concentrations ex- 
ceeding 2 milligrams per liter can cause 
plant toxication. Boron concentration in 
coal ranged between 5 and 200 milligrams 
per kilogram, of which 71% could become 
airborne upon combustion.!! 

Movement through the ground of calcin- 
ed oxides of fission products and actinide 
elements (uranium, neptunium, plutonium, 
americium, and curium) incorporated in a 
borosilicate glass matrix and cast in stain- 
less steel canisters were investigated. 12 The 
project was funded by the University of 
California and the U.S. Department of En- 


ergy. 


1Physical scientist, Division of Industrial Minerals. 

Dickinson, T., and P. Harben. Borates and Their 
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1983, pp. 23, 25-27. 

*Metal Bulletin. Light Metal. No. 6747, Dec. 14, 1982, 
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Bromine 


By Phyllis A. Lyday? 


Domestic production of bromine sold or 
used during 1982 was estimated at 401 
million pounds valued at $103 million. The 
largest single use for bromine was in the 
manufacture of ethylene dibromide (EDB), 
much of which was used as a scavenger for 
lead in gasoline. During the year, the Envi- 
ronmental Protection Agency (EPA) set 
new regulations for lowering permissible 
levels of lead in gasoline, which adversely 


Domestic Data Coverage.—Domestic pro- 
duction data for bromine are developed by 
the Bureau of Mines from a voluntary 
domestic survey of U.S. operations. Of the 
nine operations to which a survey request 
was sent, 22% responded, representing an 
estimated 25% of the total production data 
shown in table 1. Production for the remain- 
ing seven nonrespondents was estimated 
based on 9 months of production data. 


affected demand for EDB. 


Table 1.—Salient bromine and bromine compound statistics 
(Thousand pounds and thousand dollars) 


1978 1979 1980 1981 1982 
United States: 
Bromine sold:! 
Quantily oco I ee 753,168 67,600 152,192 160,790 2) 
„ TE $11,300 $15,100 $12,500 $11,000 (?) 
Bromine used: 
QuaHltity coc Go, set eS eee ie en Z LE 7393,315 429,700 325,978 "316,307 (?) 
Valie Me "TRI" $88,700 $98,200 $83,100 $75,100 (2) 
Exports:3 
Elemental bromine: 
Quantity - --------------------—_- 6,400 10,100 8,100 W NA 
I /ͤ˙²˙ũ CE eh uL TE $1,300 $2,100 $1,700 W NA 
Bromine compounds: 
Gross weight- -accru unene aina 106,000 92,800 85,400 167,500 455,600 
Contained bromin e 87,900 77,600 70, 400 "56. 000 141,200 
DID 2 Sop care) th ce ee tes $38,500 $35,500 $35,900 1833. 100 221,100 
Imports: 
Elemental bromine: 
Quantity a ap ed eite an uet 669 34 1 (8) (Š) 
f...... —— sua $102 $5 $5 ($) (8) 
Ethylene dibromide 
Quantity «o 4 i See il ku 589 193 861 644 8 
... eg ef am E $102 $33 $165 $139 rd 
Potassium bromide: 
Gan IET Ett 119 194 661 107 281 
Il. A I) Dy es id eet ue $84 $536 $457 $80 $204 
Sodium bromide: 
Quantity ns ok L, ete 7 ` 320 2,190 310 2() 645 
rr 8 5175 $1,056 $201 $12 $423 
World: Productions "196,060 888,785 756,073 52753, 494 e837, 790 


*Estimated. TRevised. NA Not available. 


PPreliminary. 
data. 


W Withheld to avoid disclosing company proprietary 


| Elemental bromine sold as such to nonproducers, including exports, or used in the preparation of bromine compounds 


by primary U.S. producers. 


„Bromine preliminary production estimated at 401.1 million pounds, valued at $102.6 million. 


Exports reported to the Bureau of Mines by primary producers. 


*U.S. Bureau of the Census. Includes methyl bromine and ethylene dibromide. During 1981 and 1982, 165,000 and 


390,000 pounds of potassium bromate were reported, respectively. 
°U.S. Bureau of the Census. 
6Negligible amount. 
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\Legislation and Government Pro- 
grams.—EPA adopted new regulations for 
lead levels in gasoline effective November 1. 
The quantity of lead from large refineries 
was limited to 1.10 grams per gallon. Small 
refineries will be allowed to sell gasoline 
with 2.50 grams of lead per gallon. The new 
definition of a small refinery was expected 
to decrease the number of firms in that 
category from 159 to 74. EPA predicted 1990 
airborne lead levels to be reduced by 34% 
more under the new regulation than under 
the previous regulation. The domestic mar- 
ket for tetraethyl lead and tetramethyl] lead 
in gasoline was expected to decrease from 
316 million pounds in 1982 to 77 million 
pounds in 1990,? therefore seriously weak- 
ening the high volume market for bromine 
products. The bromine-to-lead ratio used in 
the United States averages 0.386, or 1 
pound of bromine for approximately every 
2.59 pounds of lead. 

At yearend, EPA listed as top priority for 
cleanup 418 hazardous waste sites of the 
more than 14,000 sites in the United States. 
Top priority listing of a site means that the 
waste problems become eligible for remedi- 
al action under provisions of the Resource 
Conservation and Recovery Act of 1976. 
Bromine is 1 of 42 substances whose produc- 
ers are taxed to provide funds to clean up 
hazardous waste sites. Brominated com- 
pounds were identified in waste sites in 
Ohio and Michigan, but it was not known 
how many other sites contain bromine or 
bromine compounds.‘ 

EPA reclassified Michigan and Arkansas 
disposal wells for spent brine after halogen 
extraction as Class 5 wells. The Oil and Gas 
Commission in Arkansas has responsibility 
for regulation of the wells. In Michigan, the 
State Geological Survey regulates the wells 
as Class 3 or solution mining wells under 
State law, Act 315. 

In April, the Federal district court of Bay 
City, Mich., ruled that an EPA aerial sur- 
veillance of The Dow Chemical Co.’s Mid- 
land plant was an unreasonable search and 
seizure, and therefore a violation of Dow’s 
fourth amendment rights. EPA ordered the 
flyover in 1977 after Dow refused to allow 
agency officials to inspect and photograph 
the plant.5 

EPA reported that industrial and other 
surface impoundments for noxious mate- 
rials may pose a much greater threat to 
the Nation’s supplies of ground water for 
drinking than previously supposed. Over 
180,000 surface impoundments were studied 
and 90% of these were potential contamina- 
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tors of drinking water.“ 

Dibromochloropropane (DBCP), EDB, di- 
bromochloromethane, and bromoform are 4 
of 33 common synthetic organic chemicals 
that contaminate ground water frequently 
and pose a risk to human health. Only 
DBCP and EDB have been proved animal 
carcinogens by the National Cancer Insti- 
tute. Chlorinated surface water usually con- 
tains trihalomethanes, including bromo- 
form, bromodichloromethane, and dibromo- 
chloromethane, that form when the chlo- 
rine reacts with naturally occurring organic 
compounds.? 

EPA proposed exempting nearly one-half 
of the new chemicals developed each year 
from the premanufacturing review process 
because the agency considered them to be 
"low risk." The proposed exemption catego- 
ries were chemicals produced in volumes of 
22,000 pounds per year or less, polymers the 
agency considers not likely to be absorbed 
into living tissue, and chemical intermedi- 
ates used to produce other chemicals.’ 
Many bromine specialty products fall into 
one or more of the proposed exemption 
categories. 

In September 1981, the Occupational 
Safety and Health Administration proposed 
new EDB standards of 15 parts per billion 
from the prevailing standard of 20 parts per 
million. A less rigorous standard of 130 
parts per billion was adopted. Decisions on 
EDB are difficult to make since the com- 
pound offers high risk and high benefits. 
EDB is a fruit and vegetable fumigant, but 
tests indicate it is a carcinogen and muta- 
gen and causes reproductive problems. 

About 10% of the EDB manufactured is 
used in pesticides. EDB is regulated under 
the Federal Insecticide, Fungicide, and Ro- 
denticide Act. Under the law, the benefits of 
continued use must be weighed against the 
potential hazards.? The use of EDB in Cali- 
fornia as a citrus fumigant for the Mediter- 
ranean fruit fly (medfly) raised economic 
and political questions and prompted inter- 
state and international trade problems. Pro- 
posals to ban EDB in 1983 were expected to 
face difficulty because no alternatives or 
substitutes are available. 

In November, an occurrence of the khap- 
ra beetle in New York City caused concern. 
The beetle is potentially more dangerous 
than the medfly because it eats more than 
just citrus fruits and flourishes in a wider 
variety of climates. The beetle can live 
without food for as long as 3 years and can 
retreat to the larvae stage. Methyl bromide 
was used to eradicate the pest. 


BROMINE 


The Consumer Product Safety Commis- 
sion agreed to the Upholstered Furniture 
Action Council’s proposed program for test- 
ing and research to develop voluntary in- 
dustry standards for fire safety. Stricter 
Federal fire safety standards for construc- 
tion and furniture materials could increase 
the market for many types of brominated 
flame retardants. California has already 
passed tougher flammability standards on 
furniture upholstered with flexible ure- 
thane foam. 

A study, which was part of a State pro- 
gram to monitor the health of the general 
population for a 10-year period, revealed 
that polybrominated biphenyls (PBB) ap- 
peared in 97% of a representative cross 
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section of the Michigan population. The 
residents were exposed to PBB contamina- 
tion in the summer of 1973 when an esti- 
mated 1,000 pounds of PBB was accidentally 
substituted for a livestock feed additive. The 
PBB was produced by Velsicol Chemical 
Corp. and used as a flame retardant. The 
long-term health effects of the contamina- 
tion are not known." In December, Velsicol 
agreed to pay $38.5 million to county, State, 
and Federal agencies to cover the cost of 
cleaning up the accident.'? 

In March, the U.S. Trade Representative 
denied Israel lower duty under the General- 
ized System of Preference for TBBA. For 
further details see the Bromine chapter of 
the 1981 Minerals Yearbook. 


DOMESTIC PRODUCTION 


Domestic production of elemental bro- 
mine during 1982 increased approximately 
6% over that of 1981. Five companies oper- 
ated nine plants in two States. An increase 
in bromine production in the leading State 
of Arkansas was attributed to rising de- 
mand for bromine in flame retardants and 
well-drilling fluids. Michigan experienced a 
decrease in production of bromine. The 
major bromine producer in Michigan pro- 
duced bromine as a byproduct of salt, io- 
dine, and magnesium, all of which experi- 
enced decreased demand during 1982. 

During the year, Dow sold $700 million in 
assets. Dow planned to freeze expansion of 
basic chemical production and increase its 
market share in specialty chemicals. 

Dowell Schlumberger Corp., the largest 
user of brominated well-drilling fluids, con- 
tinued actively in the drilling and comple- 
tion of oil and gas wells. Dowell Schlum- 
berger is a joint venture with Schlumberger 
Ltd. and the Dowell Div. of Dow. During 
1982, Dow converted the Dowell Div. in the 
United States and Canada to a wholly 
owned subsidiary. The diyision generated 
approximately 8% of Dow’s worldwide sales 
in 1981. The Dowell Div. expanded its range 
of products and services by acquiring Ana- 
darko Mud Service, Inc. The acquisition 
represented Dowell Div.’s first. move into 
this particular sector of the oil and gas well- 
drilling business. 

Dow announced plans to resume the con- 
struction of a calcium bromide solution 


plant in Magnolia, Ark. Construction began 
in 1979 but was halted as demand for oil 
and gas declined. The facility was to begin 
production in early 1985, with an annual 
capacity of 120 million pounds of solution. 
Calcium bromide is used by the oil and gas 
industry as a clear high-density, solids-free 
completion, packer, and workover fluid. 
Calcium bromide-based brines were first 
marketed in 1972 as clear completion fluids 
for use in high-pressure undersea forma- 
tions in the Gulf of Mexico. Dow’s decision 
to increase capacity was based on improving 
market prospects, especially in onshore ap- 
plications. | 

Ethyl Corp. announced plans to build two 
bromine compound plants at Magnolia, 
Ark. The plants were to use bromine feed- 
stock from existing production capacity. 
Ethyl planned to increase its calcium bro- 
mide capacity by 40% in 1983 in a plant 
that will also produce sodium bromide. 
Construction of a 15-million-pound-per-year 
TBBA and 8-million-pound-per-year methyl 
bromide plant was celso announced. The 
TBBA will be marketed as a flame retard- 
ant for epoxy resins under the trade name 
Saytex RB-100. 

Ethyl was one of four producers of leaded 
antiknock additives for gasoline. The 1982 
EPA regulations on lead were expected to 
decrease demand for bromine as a scav- 
enger for lead. Ethyl planned to expand 
other bromine specialty markets to stabilize 
its bromine production. 
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Great Lakes Chemical Corp. paid $13.6 
million for shares of stock in Oilfield Serv- 
ices of America, a Houston-based marketer 
of bromine-based, clear well-completion flu- 
ids. The clear fluids fill the well bore to 
minimize damage to the formation. 

In September, Great Lakes announced 
construction of a $3 million addition to its 
research facility at West Lafayette, Ind. It 
will provide space for about 70 people when 
fully occupied. 

Great Lakes began construction on a 
Halon 1301 and 1211 plant in El Dorado, 
Ark. Halon 1211 is used in portable fire 
extinguishers and Halon 1301 is a fire 
extinguishing agent in automatic systems. 
The technology was acquired from Onoda 
Cement Co., Ltd., and Japan Halon. Great 


Lakes had signed a contract with Péchiney . 


Ugine Kuhlmann of France to market Hal- 
on in the United States during 1976, but the 
contract was terminated when foreign ex- 
change rates shifted to reduce the profit 
margin. Great Lakes reentered the Halon 
market in 1981 by selling materials toll 
produced under an agreement with E. I. du 
Pont de Nemours & Co., the sole domestic 
manufacturer. The plant, which will pro- 
duce several thousand tons of Halon per 
year, was scheduled for completion in 1983. 
It will provide 20 additional jobs. 

Other significant events during 1982 for 
Great Lakes included record sales of the 
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pyrethroid intermediate MPBZ in Europe 
and expanded production of the brominated 
flame retardant PHT-4 “Diol” used in rigid 
urethane foams. 

The Federal Trade Commission continued 
to investigate Great Lakes' 1981 acquisition 
of Velsicol. Although, at yearend, a trial 
date was tentatively set for June, Great 
Lakes believed that an out-of-court compro- 
mise to license the 140 patents gained in the 
acquisition would settle the investigation." 

Proctor & Gamble Co. bought the phar- 
maceutical division of Morton-Norwich 
Products Inc. for $371 million in cash. 
Rhóne-Poulenc, Inc., filed a lawsuit claim- 
ing the proposed sale breached a 1978 agree- 
ment with Morton in which Rhóne bought 
20.3% of Morton's stock and in return 
Morton marketed Rhóne's pharmaceuticals 
in the United States. Morton filed a coun- 
tersuit to prevent Rhóne from selling its 
Stock on the open market without gaining 
Morton's approval. By yearend, Morton had 
agreed to repurchase 2,755,000 shares of its 
stock from Rhone for $135 million. 

PPG Industries, Inc. (PPG), planned to 
close its antiknock fluids production unit at 
Beaumont, Tex., in early 1983 and with- 
draw from the business. PPG was one of 
four domestic producers of lead additives 
for gasoline. The decision was based on 
declining sales of lead for use in gasoline 
antiknocks, as mandated by EPA. 


Table 2.—Bromine-producing plants in the United States in 1982 


en 
romine 
State and company County Plant a s capacity! 
: (million 
pounds) 
Arkansas: 
Arkansas Chemicals, Inc... Union .... El Dorado Well brines 50 
The Dow Chemical Co ------------—- Columbia Magnolia 2152 200.5 110 
Ethyl Corp 2 _ _ os ud Lis sed urs CNN. eee 160 
Great Lakes Chemical Cord Union El Dorado BEN. pep 105 
/// ͤ AA SENS Co EE Marysville _ _ 3 80 
Dou ↄ³ĩVü ͤ Ku y yr 8 e El Dorado e 50 
Michigan: 
The Dow Chemical Co |... . .......— Mason Ludington _ _ ----dọ ___ 20 
JJ att Sl Nate a aa ay eines Bra Midland Midland e 85 
Morton Chemical Co __ Manistee_ _ _ Manistee _ _ _ uere (eee 25 


1Chemical Marketing Reporter. Chemical Profile. V. 221, No. 17, Apr. 26, 1982, p. 58. 
2Chemical Marketing Reporter. Chemical Profile. V. 203, No. 20, May 14, 1973, p. 9. 


CONSUMPTION AND USES 


Derived demand for EDB increased dur- 
ing 1982 as a consequence of the lower 
prices and increased availability of gasoline, 
which prompted increased travel. The EPA 
regulation on lead in gasoline, effective in 


November, was expected to decrease de- 
mand for EDB in 1983. 

Oilfield chemicals experienced an out- 
standing year in 1982. A total of 84,693 
wells were completed, an alltime calendar 
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year high for the Nation. The 1982 figure 
represented a 7.4% increase over that of the 
previous year and comprised all drilled oil 
and gas wells for which final status was 
determined. The completion rate did not 
represent the decline in drilling activity 
throughout most of 1982.15 

Several new brominated chemicals were 
introduced during 1982. Crado Synthetic 
Chemicals Co. introduced 2-bromo thiophen 
as an intermediate and agrichemical. Peboc 
Co. introduced 3-bromo, 4-hydroxy, 5- 
methoxy benzaldehyde as a pharmaceutical 
intermediate. 

Flame retardant demand increased sig- 
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nificantly during 1982. Great Lakes, Dow, 
and Ethyl produced TBBA for use in print- 
ed circuit boards. Ethyl and Great Lakes 
produced decabromodiphenyl oxide, primar- 
ily used in high-impact polystyrene televi- 
sion set bodies. Great Lakes produced 
octabromodiphenyl oxide for use in acry- 
lonitrile-butadiene-styrene (ABS). In 1981, 
an estimated 50 million pounds of brominat- 
ed hydrocarbons accounted for 360 million 
pounds of flame retardants consumed: 9.5 
million pounds was used in ABS, 18.5 mil- 
lion pounds in epoxy, 18.5 million pounds in 
polystyrene, and 3.5 million pounds in other 
materials.“ 


PRICES 


During 1982, Dow raised prices to cover 
the rapidly increasing costs of bromine 
manufacture and future capital require- 
ments associated with drilling new brine 


wells. Great Lakes and Ethyl also increased 
prices during the year. The prices of se- 
lected compounds are shown in table 3. 


Table 3.—Yearend prices for elemental bromine and selected compounds 


Value per 

Product pound (cents) 

Bromine, purified: 

Carlots, truckloads, delivered. - - - - - - ------------—--------—--—-—-—-—--—-——— 19 
Drums, carlots, truckloads, delivered east of the Rocky Mountain“!!! 87 

Bulk tank car, tank trucks (45,000-pound minimum), delivered east of the Rocky Mountains! _ _ _ _ 31- 32.5 
Ammonium bromide, national formulary (N.F.), granular, drums, carlots, truckloads, freight equalized 106 
Bromochloromethane, drums, carlots, f.o.b. Midland__________________~_-__________-_ 107 
Bromoform, pharmaceutical-grade, 5-gallon drums, f.o.b. works __ - ___________________-~- 270 

Calcium bromide, bulk, 14.2 pounds per gallon at 60° F, f.o.b. works 22- 32.5 
Ethyl bromide, technical, 98%, drums, carlots, freight allowed, East ______________------- 72 
Piy ane dibromide, drums, carlots, freight equalized _ _ - - - - - ------------------———-- 38- 46 
Hydrobromic acid, 48%, drums, carlots, truckloads, f.o.b. works - - - - -----------------—-- 39- 41 
H de rie bromide, anhydrous, cylinders, 130 pounds, f.o.b. work 100 
ethyl bromide, distilled, tanks, 140,000-pound minimum, freight allowed |... _ _ 57 
Potassium bromate, granular, powdered, 200- pound drums, carlots, f.o.b. works -------------- 106 
Potassium bromide, N.F. granular, drums, carlots. f.o.b. work 107 
Sodium bromide, 99% granular, 400-pound drums, freight, f.o.b. works 99 


! Delivered prices for drums and bulk shipped west of the Rockies, 1 to 2.5 cents per pound higher. Bulk truck prices 1 
cent per pound higher for 30,000-pound minimum and 4 to 5.5 cents per pound higher for 15,000-pound minimum. Price 
f.o.b. Midland and Ludington, Mich., freight equalized, 1 cent per pound lower. 


?Reported to the Bureau of Mines by primary producers. 


Source: Chemical Marketing Reporter. Current Prices of Chemicals and Related Materials. V. 222, No. 26, Dec. 27, 1982, 


pp. 24-32. 


FOREIGN TRADE 


In 1982, approximately 67% of U.S. im- 
ports reported in four bromine categories by 
the U.S. Bureau of the Census were from 
Israel. The United States imported addi- 
tional bromine and bromine compounds 
from France, 28%; the United Kingdom, 
3%; and other countries, 2%. Imports re- 
ported by the Bureau of the Census includ- 
ed small amounts of high-purity elemental 
bromine from Sweden, 61%; Japan, 33%; 
and the Federal Republic of Germany, 6%. 


Imports of potassium bromate were from 
Israel, 48%; the United Kingdom, 48%; and 
the Federal Republic of Germany, 4%. Im- 
ports of potassium bromide were from Isra- 
el, 54%; France, 31%; the United Kingdom, 
13%; and other countries, 2%. 

Because U.S. imports of bromine com- 
pounds are classified into multiproduct cat- 
egories, some compounds are not easily 
identified through census data. Bromine 
compounds reported by the Chemical Mar- 
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keting Reporter as entering the Port of New 
York City during 1982 totaled approximate- 
ly 3.7 million pounds gross weight. The 
bromine content was calculated to be 2.6 
million pounds. Industry sources estimated 
that the total bromine content of imported 
compounds could range from 7 to 8 million 
pounds. | 
Exports of EDB reported by the Bureau of 
the Census included 47,241,078 pounds val- 
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ued at $14,985,632. These exports were 
shipped to Canada, 30%; Greece, 30%; the 
United Kingdom, 16%; the Republic of 
South Africa, 8%; and other countries, 16%. 
Exports of methyl bromide totaled 8,329,549 
pounds valued at $6,113,428. These exports 
went to Brazil, 20%; Japan, 10%; the Re- 
public of South Africa, 9%; and other coun- 
tries, 61%. 


WORLD REVIEW 


France.—Restructuring of the national- 
ized chemical industry occurred in October. 
Rhóne, the largest chemical company in 
France and the eighth largest in Europe, 
was one of three companies nationalized. 
Rhóne is the U.S. selling agent for and 
major shareholder of Potasse et Produits 
Chimiques (PPC), which is Europe's largest 
producer of inorganic and organic bromine 
compounds. During 1982, PPC manufac- 
tured bromine products, some of which were 
exported to the United States, from Israeli- 
produced bromine. Rhóne planned to step 
up activities in the United States, where 
Rhóne seeks a joint-venture partner. Pro- 
duits Chimie Ugine Kuhlmann (PCUK) 
announced plans to increase production of 
Halon 1301, a brominated gaseous fire- 
extinguishing agent. Production capacity of 
the Rhóne plant at Pierre-Benet was to 
increase from 6.6 to 9.9 million pounds per 
year by 1983. At yearend, Société Nationale 
Elf Aquitaine gained control of PCUK and 
the whole range of halogens, including bro- 
mine. During 1982, PCUK sold approxi- 
mately 30% of its Halon products in the 
United States under the trade name Pyrofo- 
rane. 

Rhóne's Bronate herbicide has been 
marketed since 1968, but was doing poorly 
until 1979, when the company decided to 
reposition it as a high-yield product. Bro- 
nate can be applied to wheat or barley at an 
earlier stage of growth than 2, 4-D, and thus 
save more of the harvest. 

During 1982, Rhóne sold to Morton its 
20.3% share of Morton for $135 million, 
which was under a purchase agreement 
with Proctor & Gamble. (See Domestic Pro- 
duction section.) 

Germany, Federal Republic of.—Ger- 
many reduced the lead content of gasoline 
to 1.51 grams per gallon in 1972, and 0.57 
gram per gallon in 1976. 

Hungary.—During 1980, imports of bro- 
mine were 1.2 million pounds from the 
German Democratic Republic, 5296; Israel, 


32%; and the U.S.S.R., 16%. 

Israel.—Sales of bromine in 1982 reached 
$60 million, $52 million of which were 
exported. Production reached 154 million 
pounds per year of bromine and 121 million 
pounds of compounds. The closer proximity 
of Israel to major foreign markets gave 
Israeli producers advantages in transporta- 
tion costs compared with U.S. exporters. 
Construction of chemical tank facilities was 
under way in Haifa. A total of 102 tanks 


‘with capacities ranging from 130 to 34,000 


cubic yards were under construction. 

Jordan.—In September, Arab Potash Co. 
started a 1.4-billion-pound-per-year potash 
unit at Ghor-Al-Safi, just across the Dead 
Sea from the Israeli potash plant. Arab was 
considering doubling the capacity to 2.9 
billion pounds by 1984. Jacobs Engineering 
Group Inc. of Pasadena, Calif., was responsi- 
ble for the engineering, design, procure- 
ment, and overall construction manage- 
ment of the project, including feasibility 
studies for an associated bromine plant. 
Great Lakes had originally planned a 25% 
share in a proposed plant to produce 66 
million pounds per year of bromine from 
the potash waste bitterns, but the plans 
were postponed. 

Mexico.—Mexico's state oil company, 
Petróleos Mexicanos, was producing more 
unleaded gasoline to reduce lead contami- 
nation in Mexico. Under the new program, 
lead content will be reduced from 2.68 to 
0.16 gram per gallon in regular gasoline. 
The decreased demand for lead will reduce 
demand for bromine as a scavenger. 

U.S.S.R.—The capacity of the Nebit-Dag 
iodine and bromine plant was to be expand- 
ed in the current 5-year plan. Production 
was reported to have increased 13% during 
1982. After the expansion, the plant will be 
the largest in the U.S.S.R. The Government 
Institute of Chemistry was studying ways to 
extract other valuable chemical elements 
from the brines. 

The figure reported in table 5 may be 
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closer to the quantity consumed rather than 
produced. The U.S.S.R. is believed to import 
most of its consumption. Industry sources 
believe bromine capacity in the U.S.S.R. is 
about 30 million pounds. 

Experiments on the toxicometry of Halon 
1301 (Khalon 13B in Soviet text) studied the 
inhalation effect of white mice and rats 
exposed to Halon in a normal oxygen atmos- 
phere. A significant feature of Halon is that 
people can live in the halogenated hydro- 
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carbon atmosphere required to extinguish a 
fire. 

United Kingdom.—The United Kingdom 
was considering a proposal to reduce the 
lead content in gasoline from 1.51 to 0.57 
gram per liter. The country’s only bromine 
producer, Associated Octel Co. Ltd., which 
supplies about 70% of world requirements 
for gasoline additives, excluding those of 
North America, would be adversely affected 
by the proposed regulation. 


Table 4.—World bromine plant capacities and sources 


Country and company 


Australia: 
N 

China: 
NA 


France: 
Societe Octel-Kuhlmann e 
Mines de Potasse d'Alsace S.A I 


Germany, Federal Republic of: 
Kali und Salz AG: 
Wintershall Mine 


Siezfried-Giesen Mines 

India: 
Hindustan Salts Ltd "CCP 
Tata Chemicals MNT SD 


Mettur Chemicals 
Israel: 


Dead Sea Bromine Ltd 


Italy: 
Societa Azionaria Industrial Bromo Italiano . . 


Japan: 

Asahi Glass Co., Ltd., Inc e 
Toyo Soda Manufacturing Co., Ltd b Bsp e Sa 2 
Spain: 

Derivados del Etilo, S.A 
U.S.S.R.: 


NA 
United Kingdom: 
Associated Octel Co. Ltd T 


Capacity 
Location (million Source 
pounds) 

Adelaide NA Seawater. 

Iksaydam _ _ _ NA Underground brines. 

Port-de Bouc _ 30 Seawater. 

Mulhouse 19 Bitterns of mined potash 
production. 

Hera 

9 Do. 

Hannover 

Jaipur... 

Mithapur _ _ _ 16 Seawater bitterns from 
salt production. 

Mettur Dam . 

Beersheba _ _ 154 Bitterns of potash produc- 
tion from surface 
brines. 

Margherita di 2 Seawater bitterns from 

Savoia. salt production. 

Kitakyushu_ _ 9 Seawater bitterns. 

anyo_____ 26 Do. 

Villaricos _ _ _ 2 Seawater. 

NA 21 150 Underground brines. 

Amlwch _ _ _ _ 66 Do. 


NA Not available. 


160 MINERALS YEARBOOK, 1982 

Table 5.—Bromine: World production, by country! 

(Thousand pounds) 

Country? 1978 1979 1980 1981P 1982* 
France | - PPM ees ee pre RM 35,714 41,888 36,332 *36,000 35,000 
Germany, Federal Republie oo 8,583 8,862 eg, 800 °g 800 8.800 
India o cee 1.014 660 736 €770 770 
Israel - een 76,170 101,000 97,133 97,047 154, 000 
Italy® SP 1,300 1,300 1,300 1,280 1,320 
Japan* FF 26.500 26, 500 26,500 26,500 26,500 
Spain® ä 900 900 900 900 800 
USSR?* ` 5 aged see 144,000 146,000 148,000 150,000 150,000 
United Kingdom EE cree 55,336 64,375 58,202 55, 100 59,500 
United States? Mor 446,543 497,300 378,170 377,097 4401, 100 

Total Aun pe ea "196,060 888,785 756,073 753,494 837,790 
*Estimated. — Preliminary. Revised. 


Table includes data available through Apr. 1, 1983. 


In addition to the countries listed, several other nations produce bromine, but output data are not reported and 
available general information is inadequate for formulation of reliable estimates of output levels. 


3Sold or used by producers. 
*Preliminary production estimate. 


TECHNOLOGY 


Johnson Controls Inc. and Exxon Re- 
search & Engineering have agreed to devel- 
op a zinc-bromine battery. The battery is 
capable of powering an electric vehicle and 
storing electricity during times of low de- 
mand to use during times of high demand. 
The agreement was a result of 10 years of 
research by Exxon. The Department of 
Energy at Sandia National Laboratory has 
helped financially with the battery re- 
search. The battery features circulating 
electrolyte, bromine complexing agents, 
conductive carbon plastic electrodes, and a 
bipolar electrode stack using shunt current 
protection.“ 

Merck Chemical Div. of Calgon Corp., a 
subsidiary of Merck & Co., announced a new 
all- purpose biocide. The compound is a hal- 
ogenated nitrile derivative, 1, 2-dibromo-2, 
4-dicyanobutane, that is recognized for its 
killing power and long-lasting effectiveness. 
It has potential to replace mercurial bio- 
cides, which EPA determined to be toxic. 
Use of mercurial biocides has been curtailed 
since 1976. The new biocide, trade name 
Tektamer 38, will be used in paints, emul- 
sions, pigments, adhesives, metalworking 
fluids, cosmetics, paper, inks, waxes, and 
household products.'® 

Researchers in greater Bombay, India, 
investigated the bromine-to-lead ratios in 
particulate matter suspended in air. The 
Br:Pb ratio ranged from 0.12 to 0.45, with 
an average of 0.25 + 0.08, compared with 
0.39 in antiknock fuel additives. A positive 
correlation was obtained between lead con- 
centrations and vehicular traffic density. 

Vapor pressure affects the capability of 


an environmental contaminant or pesticide 
to partition into the atmosphere. To predict 
environmental behavior of existing chemi- 
cals, a knowledge of their vapor pressures 
is essential. Vapor pressure data were 
given for 72 compounds, including 1, 2- 
dibromomethane, bromoform, bromoben- 
zene, 2-bromoethylbenzine, and 1, 4-bromo- 
chlorobenzene.” 

Recent findings with the insecticide 
profenofos—ortho-(4-bromo-2-chlorophenyl) 
ortho-ethyl s-propyl phosphorothiolate— 
have prompted renewed interest in possible 
bioactivation of phosphorothiolates. One 
chemical form is more toxic to mice and 
insects than the other form. Peracid oxida- 
tion converts profenofos into a strong phos- 
phorylating agent.?! 

The Dual Spectrum sensing and suppres- 
sion system, which uses Halon fire sup- 
pressant, has been evaluated in New York 
Transit Authority tollbooths. The sensor 
detects and suppresses a fire bomb explo- 
sion in one-tenth of a second.?? 

Studies were conducted on the safety of 
bromotrifluoromethane (CBrF;) when used 
as a fire extinguisher in aircraft, spacecraft, 
and submarines, where crewmen might be 
exposed to low concentrations of the chemi- 
cal for periods up to 7 days.?* 

Vanton Pump Co. designed a vertical 
centrifugal pump that prevented leakage of 
corrosive fumes and was extremely reliable. 
The corrosion resistance of the PVDF 
Sump-Gard sump pump makes it suitable 
for use with chemicals such as bromine.?* 

The Bureau of Mines reported on a solu- 
tion to test formation enthalpies of chalco- 
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cite and covellite samples. The samples 
were oxidized with bromine in a moderately 
acidic, aqueous solution. 

Other areas of research include a synthet- 
ic route to produce morphine and codeine 
using 1-bromonor-dihydrothebainone as an 
intermediate. Low levels of deoxyribonu- 
cleic acid (DNA) replication have been de- 
tected by monoclonal antibodies specific for 
5-bromodeoxyuridine.? The effects of fer- 
mentation time and bromate level showed 
fermentation requirements were substan- 
tially reduced for each bromate level 
added.: Ammonium bromide was used to 
study nitrate movement into tile lines. An 
oscillating bromate-based reaction agreed 
quantitatively with certain theoretical pre- 
dictions. This is the best understood chemi- 
cal oscillator. The system consists of bro- 
mate and bromide ions and a catalyst. 
Animal research was conducted on a bromi- 
nated compound that cleared genital herpes 
infections and prevented transmission of 
the disease.?! 


! Physical scientist, Division of Industrial Minerals. 
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Cadmium 


By Patricia A. Plunkert! 


Domestic production of cadmium metal 
decreased in 1982, but shipments by domes- 
tic producers increased, thereby lowering 
the level of inventories held at yearend. 
However, despite the increase in domestic 
shipments, apparent consumption was low- 
er in 1982 than in 1981. Four companies 
operating five plants produced all of the 
domestic cadmium during 1982. Foreign 
trade decreased in 1982 with both import 
and export levels being lower than those in 


1981. The producer price of cadmium, at 
$1.40 per pound at the beginning of the 
year, declined to $1 by yearend. 

Domestic Data Coverage.—Domestic 
metal production data for cadmium are 
developed by the Bureau of Mines from a 
voluntary survey of U.S. operations. Of the 
five metal-producing plants to which a sur- 
vey request was sent, all responded, repre- 
senting 100% of the total cadmium metal 
production shown in tables 1 and 5. 


Table 1.—Salient cadmium statistics 


United States: 
_ Production! |... ccc metric tons 
Shipments by producers: do... 
%% 8 thousands. .. 
Beste Msc AC metric tons 
Imports for consumption, metal do_ _ _ _ 
Apparent consumption —a do—— 
Price: Average per po undd 
world: Production metric tons 


(Estimated. PPreliminary. 


1978 1979 1980 1981 1982 
1,653 1,823 1,578 1,603 1,007 
1,957 2,468 1,271 1,382 1,832 
5,906 $9,498 $5,219 $3,838 $2,628 

326 211 236 239 11 
2,881 2,572 2,617 3,090 2,905 
4,510 9, 3,534 14, 378 3,707 

2.45 82.76 82.84 81.93 81.11 
717,310 "18,654 17,953 P17,242 6,140 


"Revised. 
and secondary cadmium metal. Includes equivalent metal content of cadmium sponge used directly in 


Nr of compounds. 
Ancludes metal consumed at producer plants. 


Average quoted price for cadmium sticks and balls in lots of 1 to 5 tons. 


Legislation and Government Pro- 
grams.—On December 3, 1982, the Environ- 
mental Protection Agency (EPA) issued fi- 
nal regulations under the Clean Water Act 
covering the effluents from the mining of 
ores. The regulation requires the use of best 
available technology to handle the disposal 
of waste waters. Cadmium is one of five 
metals for which the EPA has issued specif- 
ic effluent limitations. The cadmium limita- 
tions are 0.1 milligram per liter maximum 
for any 1 day and 0.05 milligram per liter 
average of daily values for 30 consecutive 
days.? 

EPA also proposed new regulations to 
limit effluent discharges from plants en- 


gaged in battery manufacturing. The pur- 
pose of the proposed regulations is to pro- 
vide effluent guidelines based on best prac- 
tical technology and best available technol- 
ogy and to develop new source performance 
and pretreatment standards. Cadmium is 
one of seven metals for which the EPA has 
proposed effluent limitations. After consid- 
ering comments received in response to this 
proposal, EPA will promulgate a final rule. 

The strategic stockpile goal remained at 
5,307 metric tons. No inventory acquisition 
or sales were made during the year, and as 
of December 31, 1982, the stockpile invento- 
ry was 2,871 tons. 
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DOMESTIC PRODUCTION 


Domestic production of cadmium metal 
decreased significantly in 1982 owing to a 
decrease in demand. However, the produc- 
tion of cadmium compounds other than 
cadmium sulfide, which includes both 
electroplating salts and cadmium oxide, 


increased compared with 1981 levels. The 
production of cadmium sulfide, including 
cadmium sulfoselenide and lithopone, con- 
tinued to decline in 1982 to a level that was 
less than one-half that produced in 1980. 


Table 2.—Primary cadmium producers in 


the United States in 1982 
Company Plant location 
AMAX Lead & Zinc, Ine Sauget, Ill. 
ASARCO Incorporated _ _ _ _ Corpus Christi, Tex., 
and Denver, Colo. 
Jersey Minière Zinc Co Clarksville, Tenn. 
National Zinc Co Bartlesville, Okla. 


Table 4.—Cadmium sulfide! produced in 


Table 3.—U.S. production of cadmium the United States 
compounds other than cadmium sulfide! Mee tono) 
(Metric tons) | 
Quantity 
Quantity Year (cadmium 
Year (cadmium content) 
content) 

ISIN se ee Oe eee ee 698 
OTB ai S sz ye ee e See eee eee 813 
JJ! ee Za ³ K huuu e 912 1980 eC 1 
198022 Z hg y ENDE ll! d 527 
JJ ⁵ĩð 8 79 emo he 374 

.; ⁰⁰ A es 971 
Iincludes cadmium lithopone and cadmium sulfosele- 

! Includes plating salts and oxide. nide. 
CONSUMPTION AND USES 


Apparent consumption of cadmium 
decreased significantly from that of 1981 
because of the continued slowdown in the 
economy. Cadmium continued to be used in 
the following categories: coating and plat- 


ing, batteries, pigments, plastics and syn- 
thetic products, and alloys. The largest 
users of products from these categories were 
the transportation and defense industries. 


Table 5.—Supply and apparent 
consumption of cadmium 


(Metric 


Apparent 
consumption! 


Revised. 


tons) 
1980 1981 1982 


1.343 1.768 1.844 
1.578 1.603 1.007 


2,617 3,090 2, 305 


5,538 6,461 5,156 
23 239 1 


1.768 11,844 1.438 


3,534 14,378 3,707 


1Total supply minus exports and yearend stocks. 
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Figure 1.—Trends in production, consumption, yearend stocks, exports, imports, and 
average price of cadmium metal in the United States. 


STOCKS 


Inventories of cadmium metal held by 
metal producers decreased each quarter 
during the year, while metal held by cadmi- 
um compound manufacturers increased 
during 1982. The quantity of both cadmium 
metal and cadmium in compounds held by 


merchants and distributors of these prod- 
ucts decreased during 1982. On an annual 
basis, total stocks of cadmium decreased 
significantly in 1982 from those of yearend 
1981. 


Table 6.—Industry stocks, December 31 
(Metric tons) 


Metal producers z 
Compound manufacturerrsss 
Distribhutoorrrt!t eee ee ade 


1981 1982 
Cadmium Cadmium 
Cadmium in Cadmium in 
metal com metal com- 
pounds pounds 

8 1,077 635 
8 168 1476 167 480 
EHE F215 8 150 
8 11, 360 T484 952 486 


T Revised. W Withheld to avoid disclosing company proprietary data; included with Compound manufacturers." 


PRICES 


At the beginning of 1982, AMAX Lead & Zinc Co., which had abandoned publishing 


Zinc, Inc., was the only domestic producer 


with a published price for cadmium metal. 
However, on March 19, 1982, the National 


prices on January 20, 1981, after several 
other producers had suspended list prices, 
published a price of $1.10 per pound for 
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cadmium metal. AMAX then lowered its 
price for cadmium metal from $1.40 per 
pound to $1.20 per pound. In late May, 
AMAX lowered its price to $1.10 per pound. 
By the end of June, both AMAX and Na- 
tional Zinc had lowered their prices to $1 
per pound. Published producer prices re- 
mained at this level through the end of the 
year. 

Dealer prices in January were listed at 
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$1.25 to $1.35 per pound for cadmium metal. 
They fell steadily throughout the year with 
an occasional narrowing of the price range. 
During May, the price of cadmium metal 
dropped below $1 per pound for the first 
time since 1946. By yearend, the dealer 
price had declined to $0.65 to $0.70 per 
pound, the lowest cadmium price level since 
1939. 


FOREIGN TRADE 


Exports of cadmium metal and cadmium 
in alloys, dross, flue dust, residues, and 
scrap decreased drastically to just a fraction 
of that exported in 1981 owing to the 
depressed state of the cadmium market 
worldwide. Principal recipient countries 
during 1982 were Canada, Portugal, and 
Italy. 


favored nations (MFN) and imports of flue 
dust from non-MFN continued to be duty 


free. A statutory duty of $0.15 per pound 
continued to be imposed on cadmium metal 


imported from non-MFN. 


Table 7.—U.S. exports of cadmium metal 
and cadmium in alloys, dross, flue dust, 


Cadmium metal imports also decreased residues, and scrap 


significantly in 1982, ending a 3-year trend 


. : ; cee quan Value 
of increasing metal imports. The principal Year metric (thou- 
à y ME š tons) sands) 
supplying countries in 1982 were Australia, 
Canada, Peru, and the Federal Republic of en erc EL S 225 un 
Germany. CCC 11 126 
Imports of metal and flue dust from most 
Table 8.—U.S. imports for consumption! of cadmium metal, by country 
1981 1982 
Country — Value Quantity Value 
pest (thousands) 3 (thousands) 
Australi... ucc ncc ade a lD 693 $2,511 446 $951 
Belgium-Luxembourg . ~~ - _ _ _ _ 4 60 78 185 
Ba c olo a M ⁵⁵ E ER E 843 3,759 375 890 
4/ôö»ô i ( 8 80 0 161 515 
FHF ö ]oÜW—˙wmꝛ] ⁰⁰ ea 50 185 95 173 
77(ööĩÜðꝑ ⅛²*-“;n;n:. x es 86 326 83 174 
Germany, Federal Republic oz 231 748 241 0 
India VV ͤ ⁵ĩᷣͤ VSV 8 6 29 E ENS 
/•ôöÜĩÜ5ẽꝰ fd Een oe Ede 36 103 m T 
7) A 8 73 en 
Korea, Republic oůo ff «4444 367 3,006 110 225 
OXICO o Os Si ee ee 188 674 171 248 
Netherlandsssss „ 289 300 113 226 
Norway So 0 ier cas y a8 caren ees eat Eu 5 17 5 11 
Peru cor we rd ᷣͤ . 8 166 532 2306 482 
South Africa, Republicof .-__ -_ 16 14 ne cales 
Iis e T = 5 81 169 
ni OPóU ZZ p pp xx S a TUR 2 
l ] Lu hh ͤ . cat ee 5 24 Za 2c 
;öͤõĩͤͤùù A ²˙ Eu E adem uid ee 30 78 aoe FEM 
Total nonc he exui ee ot E 3,090 13,369 32,305 4,684 


1General imports and imports for consumption were the same in 1981 and 1982. 
?Includes waste and scrap (gross weight). 
Does not include 11 metric tons of cadmium contained in flue dust from Canada. 
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WORLD REVIEW 


Heath Steele Mines Ltd. announced that 
plans to build a new zinc refinery at Belle- 
dune, New Brunswick, Canada, in coopera- 
tion with Brunswick Mining & Smelting 
Corp. have been delayed indefinitely. In 
addition to producing zinc, the plant would 
have manufactured cadmium and sulfuric 
acid as byproducts. 

In June 1982, production began at the 
Real de Angeles Mine, which is one of the 
world’s largest open pit silver mines and is 
located in Zacatecas, Mexico. Production at 
the rate of 10,000 tons of ore per day was 
expected to result in an annual production 
of 7 million ounces of silver and 31,000 tons 
of lead from lead concentrates, along with 
26,000 tons of zinc and 415 tons of cadmium 
from zinc concentrates. The lead concen- 
trates were scheduled to be sent to the 
Penoles smelter at Torreón, Coahuila State, 
Mexico, and the zinc concentrates were to 
be shipped to Yugoslavia and Greece. Ore 
reserves were estimated at 85 million tons. 

Aegean Metallurgical Industries, Ltd., 
was considering plans to build a smelter in 
Greece with an annual capacity of 50,000 
tons of zinc and 50,000 tons of lead. The 
initial design capacity also provided for the 
recovery of about 100,000 troy ounces per 
year of gold, 3.8 million troy ounces per 
year of silver, 200 tons per year of cadmium, 
and small quantities of copper and bismuth. 
New mines that were to be developed in 
northern Greece were expected to be suffi- 
cient to provide the concentrate require- 


ments of the complex. Most of the produc- 
tion from the smelters was expected to be 
consumed in the domestic market. 

The Danish Environmental Ministry was 
considering a partial ban on certain uses of 
cadmium similar to the Swedish Govern- 
ment’s ban. The Ministry proposed a ban on 
the manufacture and import of products 
containing cadmium as a pigment, stabiliz- 
er, or surface treatment to take effect on 
January 1, 1984. However, stabilizers for 
polyvinylchloride for outdoor use would be 
exempt through 1987, while stabilizers for 
other plastics for outdoor use, paint pig- 
ments, and surface coatings would be ex- 
empt through 1986. Until further notice, all 
other products would be exempted from the 
ban provided the authorities were notified 
before manufacture or use commenced. 

The Parliament of the European Commu- 
nities approved a draft regulation that sets 
limits on the disposal of cadmium into 
water. To strengthen the regulations, 
amendments were added, including a ban 
on the use of cadmium as a pigment, a 
reduction in the cadmium limits, and 
stronger controls on the manufacture of 
nickel-cadmium batteries and plastic stabi- 
lizers. However, some members believed it 
unlikely that these amendments would be 
accepted. The regulation could be approved 
by the Council of Ministries in 1983 and 
would probably go into effect in 1984 or 
1985. 


Table 9.—Cadmium: World production, by country! 


(Metric tons) 
Country 1978 1979 1980 1981P 1982* 

Algeria `- ----------------------—--—-—- 134 164 60 65 65 
Argentina „„ 22 36 18 en ER 
Australia (refined 747 804 1,012 1,050 990 
JCki EN ⁰ e M Le E. 33 34 36 55 60 
Belgium u cete uL mtr Sih Oe 1,164 1,440 1,524 1,176 900 
ü ⁰ͥ⁰ Add us 4 ere 10 21 41 45 70 
Bulgaria usq ð ͤ v k Be 8 210 210 210 210 210 
Canada (refined „ 1.265 11,455 1,033 1,274 1,210 
Chia ^ o cete. . ets 220 225 225 225 
Finland: oe eee E 611 590 581 621 621 
Frant- um u LZ ZD A inui: T694 r689 789 664 650 
German Democratic Republic 18 15 716 16 16 
Germany, Federal Republic of_ — - - - ----------- 1,182 1,266 1,194 re) 074 1,000 
[Idi a py ee gr 118 166 89 118 100 
III! 889 378 527 568 482 450 
JJ·Ü%à y y ee s 2,531 2,597 2,173 1,977 1,994 
Korea, North? __ _ 150 150 150 150 150 
Korea, Republic olf! 40 50 365 825 300 
Mexico (refined) ))) 897 830 778 590 550 

l1 m samana te er n uz upa m usss aa E 19 81 69 e 
Netherland 402 416 455 518 485 


See footnotes at end of table. 
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Table 9.—Cadmium: World production, by country! —Continued 


(Metric tons) 
Country 1978 1979 1980 1981 1982* 

IN OR WY zn lcu ee ACA E 120 115 130 117 117 
//öôöoĩ§ĩ80! x . 8 169 1 172 3 
Poland. ³⁰ 761 773 698 580 580 
ROMAN ne ³ð̊ĩſd s S): s s l l s s 90 90 85 85 80 
COED T. zu te ME 8 253 222 309 303 800 
USSR uu ]«˙¹.!! ee 2,800 2,850 2,850 2,900 2,900 
United Kingdom 291 424 375 278 278 
United States? l l l cs 1,653 1,823 1,578 1,603 1,007 
Yugoslavia _—-—--------------------—-—- 187 289 201 208 205 
CN o er Es i M etic 186 212 168 230 246 
Zambie mui nuu CL. ES PE 1 1 1 

Total PEE Qi ua 8 717,810 718,654 17,953 17,242 16,140 


Estimated. Preliminary. "Revised. 


I This table gives unwrought production from ores, concentrates, flue dusts, and other materials of both domestic and 


imported o 


rigin. Sources generally do not indicate if secondary metal (recovered from scrap) is included or not; where 


known, this has been indicated by footnote. Data derived in part from World Metal Statistics (published by World Bureau 
of Metal Statistics, London) and from Metal Statistics (published by Metallgesellschaft Aktiengesellsc Frankfurt am 
Main). Cadrnium is found in ores, concentrates, and/or flue dusts in several other countries, but these materials are 
exported for treatment elsewhere to recover cadmium metal; therefore, such output is not reported in this table to avoid 
double counting. Table includes data available through Mar. 11, 1983. 


Ancludes secondary. 


TECHNOLOGY 


As part of a continuing effort to maximize 
metal recovery from domestic secondary 
.resources, the Bureau of Mines investigated 
a process for recovering the metallic portion 
of scrap alkaline batteries. A pyrometallur- 
gical method for recovering nickel and cad- 
mium from nickel-cadmium battery scrap, 
previously developed on a laboratory scale, 
was scaled up to 25- and 43-pound charges. 
The method employed reduction and/or 
decomposition in a retort using a minimum 
of 2.5% carbon as a reductant. Metallic 
cadmium was distilled at atmospheric pres- 
sure at a minimum of 900° C. Minimum 
purity of the recovered cadmium was 
99.8%, and the nickel-iron residue contain- 
ed less than 0.02% cadmium.‘ 

The Bureau of Mines also investigated a 
hydrometallurgical technique to recover 
metal values from lead smelter matte. The 
metals were converted from insoluble sul- 
fides to soluble chlorides using a hydrochlo- 
ric acid-chlorine-oxygen leaching system. 
Extraction of copper, lead, nickel, cobalt, 
and cadmium ranged from 92% to 98%, 
with concomitant extractions of iron and 
arsenic of less than 0.1%. The copper and 
lead were recovered electrolytically as met- 
als, and the nickel, cobalt, and cadmium 
were recovered as mixed hydroxides.’ 

The Bureau of Mines developed a tech- 
nique to separate and recover the three 
major components, lead, zinc, and cadmium, 
from lead smelter flue dust. The laboratory 


process utilizes sulfation roasting of the flue 
dust followed by water leaching to extract 
over 9596 of the cadmium and zinc. Cadmi- 
um recovery from solution by cementing 
with zinc dust was 99%, and zinc was 
electrowon from the resulting solution after 
purification. Of the lead contained in the 
residue, 95% was converted to electrolyte 
for recovery by electrowinning. The process 
also separates and concentrates the accesso- 
ry minerals, such as cobalt and nickel, into 
a leach liquor and three leach residues.* 

Developments in cadmium technology 
were abstracted in Cadmium Abstracts, a 
quarterly publication available through the 
Cadmium Association, 34 Berkeley Square, 
London W1X 6AJ, England. Progress re- 
ports of the projects supported by the Inter- 
national Lead Zinc Research Organization, 
Inc., were published in the Cadmium Re- 
search Digest. 


Physical scientist, Division of Nonferrous Metals. 

2Federal Register. Ore Mining and ing Point 
ry; Effluent Limitations Guidelines and New 
Source Performance Standards. V. 47, No.’ 233, Dec. 3, 
1982, pp. 54598-54621. 

: . Battery Manufacturing Point Source Category; 
Proposed Effluent Limitations Guidelines, Pretreatment 
Standards, and New Source Performance Standards. V. 47 
No. 218, Nov. 10, 1982, pp. 51052-51089. 

*Wilson, D. A., and H. V. Makar. A Pyrometallurgical 

Scrap 


Method for ing Ni-Cd tteries. BuMines RI 
8574, 1981, 14 pp. 
5Pool, D. L., B. J. Schein2r, and S. D. Hill. Recovery of 
Metal Values From Lead Smelter Matte by Chlorine- 
Oxygen Leaching. BuMines RI 8615, 1982, 19 pp. | 
Miller, V. R., T. L. Hebble, and D. L. Paulson. Recovery 
of Cadmium, Zinc, and Lead From Lead Smelter Flue 
Dusts. BuMines RI 8659, 1982, 12 pp. 


Calcium and Calcium 
Compounds 


By Lawrence Pelham! 


Calcium, the fifth most abundant element 
in the Earth’s crust, is very active, and 
therefore occurs in nature in combination 
with other elements. The Bureau of Mines 
publishes individual reports for several of 
these calcium minerals and compounds. 
The commercial name for calcium fluorite 
is fluorspar; calcium carbonate is known as 
limestone; and calcium oxide is called lime 
or quicklime. Information on these materi- 
als can be obtained in the Fluorspar, Stone, 
and Lime chapters of the Minerals Year- 
book, respectively. Other calcium com- 
pounds are covered in the chapter con- 
cerning the element with which it is com- 
bined; for example, calcium bromide is 
discussed in the Bromine chapter. This 
chapter covers primarily calcium metal, 
calcium chloride, and various other calcium 
compounds not covered elsewhere. 

Calcium metal was manufactured by one 


company in Connecticut. Natural calcium 
chloride was produced by three companies 
in California and three companies in Michi- 
gan. Synthetic calcium chloride was manu- 
factured by one company in Louisiana, one 
company in New York, and two companies 
in Washington. 

Domestic Data Coverage.—Domestic pro- 
duction data for calcium chloride was devel- 
oped by the Bureau of Mines by means of a 
voluntary survey entitled “Calcium Chlo- 
ride and Calcium-Magnesium Chloride.” Of 
the 9 canvassed companies with 11 operat- 
ing plants, 89% responded, and an estimat- 
ed 37% of total production data shown in 
table 1 were represented. The production 
for the remaining nonrespondents was esti- 
mated using prior year production levels 
adjusted by economic trends and other 
guidelines. 


DOMESTIC PRODUCTION 


Pfizer, Inc., produced calcium metal at 
Canaan, Conn., by the Pidgeon process—an 
aluminothermic process in which high- 
purity calcium oxide produced by calcining 
limestone and aluminum powder are bri- 
quetted and heated in vacuum retorts. In a 
furnace with a temperature range between 
1,000° and 1,300* C, the calcium oxide is 
reduced to calcium metal, which vaporizes 
and is subsequently collected as “crowns” in 
a water-cooled condenser at about 700° C. 
Pfizer accounts for an estimated 5096 of 
total calcium metal production in market 
economy countries. 

Pfizer produced commercial-grade calci- 
um of 9096 purity in seven shapes, high- 


purity redistilled metal in four variations, 
an 80% calcium-20% magnesium alloy, and 
other calcium alloys. Elkem Metal Co., a 
Norwegian-owned company at Niagara 
Falls, N.Y., produced calcium alloys, includ- 
ing a calcium-silicon alloy containing about 
30% calcium, 65% silicon, and 5% iron, and 
two proprietary alloys that contain barium, 
and barium and aluminum, respectively. 
This plant was purchased by Elkem from 
Union Carbide Corp. The Foote Mineral Co. 
at Exton, Pa., and ASARCO Incorporated at 
New York, N.Y. also produced calcium 
alloys. Pesses Co. produced calcium alloys 
for use in the production of iron, steel, and 
nickel alloys. 
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Some calcium alloys, including lead- 
calcium and lead-calcium-tin, were produc- 
ed directly using calcium metal. Other calci- 
um alloys contained calcium from other 
sources. For example, production of cal- 
cium-silicon alloys involved the use of lime 
or calcium carbide; calcium-aluminum al- 
loys employed lime or a mixture of calcium 
chloride, calcium fluoride, and aluminum 
fluoride; lead alloys used calcium chlorides. 
The compound calcium hydride was made 
from calcium metal.? 

National Chloride Co. of America, Cargill, 
Inc., Leslie Salt Co., and Hill Bros. Chemical 
Co. produced calcium chloride from dry- 
lake brine wells in San Bernardino County, 
Calif. Total output in California decreased 
29% in 1982 compared with that of 1981. 
The Dow Chemical Co. and Wilkinson 
Chemical Corp. recovered calcium chloride 
from brines in Lapeer, Mason, and Midland 
Counties, Mich. Total output in Michigan 
decreased 12% in 1982 compared with that 
of 1981. Total 1982 production of natural 
calcium chloride decreased 13% compared 
with 1981 production. 

Allied Chemical Corp. recovered synthet- 
ic calcium chloride as a byproduct of soda 
ash production at its Solvay plant near 
Syracuse, N.Y., and as a byproduct at its 
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Baton Rouge, La., plant using excess hydro- 
chloric acid and limestone; Texas United 
Chemical Corp. produced calcium oxide 
from purchased hydrochloric acid and lime- 
Stone at its plant near Lake Charles, La.; 
Reichold Chemicals, Inc., recovered synthet- 
ic calcium chloride as a byproduct of penta- 
chlorophenol manufacture at Tacoma, 
Wash.; and Occidental Chemical Corp. man- 
ufactured calcium chloride at Tacoma using 
limestone and hydrochloric acid. Total 1982 
output of synthetic calcium chloride in- 
creased 12% compared with the 1981 level. 
Calcium hypochlorite was produced by 
two U.S. companies: Olin Corp. and PPG 
Industries, Inc. Total capacity was estimat- 
ed at 80,000 short tons. Olin’s 25,000-ton- 
per-year plant in Niagara Falls, N.Y., was 
closed in August for an indefinite period. 
PPG announced plans to construct a 28,000- 
ton-per-year calcium hypochlorite plant at 
Natrium, W. Va. The plant, scheduled for 
completion in late 1983, would increase 
PPG’s nameplate capacity to 36,500 tons per 


year. 

W. R. Grace & Co. of New York, N.Y., was 
building a calcium nitrite plant in Wilming- 
ton, N.C., scheduled to come onstream in 
early 1983. The plant will be the first of its 
kind in North America. 


Table 1.— Production of calcium chloride (75% CaCl, equivalent) in the United States 


Natural Synthetic Total 
Year Quantity Value Quantity Value Quantity Value 

(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 
1918 __ nun 773, 188 $53,868 257,763 $21,172 1,030,901 $15,040 
1979 .._ nn 719,709 51,884 261,052 22,566 980,761 14,450 
1980 __ 581,0 41,950 230,123 26,150 811,135 74,100 
1981 245 6 704,691 61,692 21 21,086 916,990 88,778 
1982. oS > °616,513 °61,483 236,894 31,279 853,407 92,762 

*Estimated. 
CONSUMPTION AND USES 


Calcium metal was used in the manufac- 
ture of batteries; as an aid in removing 
bismuth in lead refining; as a desulfurizer 
and deoxidizer in steel refining; as an addi- 
tive to high-tensile-strength steels; to form 
calcium alloys; as a reducing agent to recov- 
er refractory metals such as tantalum, ura- 
nium, and zirconium from their oxides; and 
in the manufacture of calcium hydride for 
use in the production of chromium, tita- 
nium, and zirconium. Some minor uses 
were in the preparation of vitamin B and 


chelated calcium supplements, and as a 
cathode coating in some types of photo 
tubes. The nuclear applications of calcium 
metal give it strategic significance; foreign 
sales must be approved by the U.S. Depart- 
ment of State. State Department approval 
has been denied to countries that were not a 
signatory of the United Nations Nuclear 
Nonproliferation Treaty. 

Calcium chloride was used for road and 
pavement deicing, dust control and road 
base stabilization, and industrial uses, in- 
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cluding coal and other bulk material thaw- 
ing, oil and gas drilling, concrete-set accel- 
eration, tire ballasting, and miscellaneous 
uses. The most rapidly growing end use for 
calcium chloride and calcium bromide was 
in well completion fluids in oil and gas 
recovery. 

The principal use of calcium chloride was 
to melt snow and ice from roads, streets, 
bridges, and pavements. Calcium chloride is 
more effective at lower temperatures than 
rock salt and is used mainly in the North- 
ern and Eastern States. Because of its 
considerably higher price, it is used in 
conjunction with rock salt for maximum 
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effectiveness and economy. 

Calcium hypochlorite was used to disin- 
fect swimming pools and in other municipal 
and industrial bleaching and sanitation 
processes; 76% was used domestically, and 
24% was exported.* 

Calcium nitrate was used as a concrete 
additive to inhibit corrosion of steel rein- 
forcement bars and to accelerate setting 
time. 

Calcium carbide and calcium silicon were 
used to remove sulfur from molten pig iron 
as it was carried in transfer ladles from the 
blast furnace to the steelmaking furnace. 


PRICES AND SPECIFICATIONS 


During 1982, calcium metal crowns re- 
mained at the $3.05 per pound price for 
quantities greater than 20,000 pounds, 
reached on October 15, 1981, when it in- 
creased from $2.78 per pound. The per 
pound price of redistilled calcium metal, for 
quantities greater than 20,000 pounds, rang- 
ed from approximately $10 to $15. The price 
of calcium-silicon alloy decreased on August 
1, 1982, from $0.82 to $0.66 per pound. The 
former price had been in effect since Janu- 
ary 2, 1981. Yearend published prices and 
specifications were as follows: 


Value per pound 
1981 1982 
Calcium metal, 1-ton lots, 50-pound 
full cr crowns, 10 by 18 inches, 
Ca+ Mg 99.5%, Mg 0.7% $3.05 $3.05 
Calcium-silicon alloy, 3296 calcium, 
carload lots, f.o.b. shipping point .82 .66 


Source: Metals Week. V. 52, No. 52, Dec. A 1981, p. 5; 
Metals Week. V. 53, No. 52, Dec. 27, 1982, p. 5 


Calcium metal is usually sold in the form 
of crowns, broken crown pieces or nodules, 
or billets, which are crowns produced in an 
argon atmosphere. The metal in these forms 


is over 98% pure. Higher purity metal is 
obtained by redistillation. 

Calcium metal is usually shipped in 
polyethylene bags enclosed by an airtight 
55-gallon steel drum flushed with argon. 

U.S. import duties in effect during 1982 
for calcium metal were 5.8% ad valorem for 
countries having most-favored-nation sta- 
tus, 3.0% ad valorem for less developed and 
developing countries, and 25% ad valorem 
for other nations. 

Calcium chloride is usually sold either as 
solid flake or pellet averaging about 75% 
CaCl:, or as a liquid concentrate averaging 
40% CaCl,. Yearend published prices and 
specifications for 1982 were as follows: 


Value per ton! 
Calcium chloride, regular grade, 77% 
to 80%, flake, bulk, carload, works  $99.00-$114.00 
Calcium chloride, liquid, 40% to 45%, 
car or tank truck, works _ _ _ _ _ 38.75- 45.00 


Differences between high and low price are accounted 
for by differences in quantity, quality, and location. 1982 
pre d quotations were the same as those of 1981. See 


Source: Chemical Marke Reporter. V. 220, No. 28, 
Dec. 28, 1981, p. 29; Chemical Chania Partie Reporter. V. 222, 
No. 26, Dec. 27, 1982, p. 25. 


FOREIGN TRADE 


Exports of calcium chloride to 52 coun- 
tries in 1982 increased 68% in quantity and 
decreased 1596 in value compared with 1981 
exports. Eleven countries received more 
than 500 tons of calcium chloride from the 
United States; they are listed in table 2. 

Exports of calcium phosphates in 1982 
were 61,000 tons valued at $36.5 million 


compared with 56,000 tons valued at $33.4 
million in 1981. The leading destinations 
were Venezuela, Colombia, and Mexico, 
with material being sent to a total of 54 
countries. 

Exports of other calcium compounds, in- 
cluding precipitated calcium carbonate, to- 
taled 31,000 tons valued at $15.6 million in 
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1982 compared with 26,000 tons and $11.7 
million in 1981. Material in this category 
was sent to 72 countries, with the largest 
quantities going to the United Kingdom, the 
Netherlands, and Canada. 

Imports of calcium and calcium com- 
pounds in 1982 amounted to 227,000 tons 
valued at $33.1 million compared with 
367,000 tons valued at $48.3 million in 1981. 
Calcium metal was imported from Canada, 
France, and China. Imports of calcium chlo- 
ride were mainly from Canada and Mexico. 
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Imports of other calcium compounds includ- 
ed 121,000 tons of calcium nitrate valued at 
$8.7 million, mainly from Norway; 10,000 
tons of calcium carbide valued at $3.8 mil- 
lion from Canada; 3,500 tons of calcium 
hypochlorite valued at $4.3 million, mainly 
from Japan; 9,100 tons of calcium carbonate 
chalk whiting valued at $942,000, mainly 
from France; and 8,600 tons of precipitated 
calcium carbonate valued at $2.3 million, 
mainly from France and the United King- 
dom. 


Table 2.—U.S. exports of calcium chloride, by country 


1981 1982 
uid Short tons Value Short tons Value 

n eee DE UE ð-x es 15 $3,933 19,232 $1,046,846 

Brag. 2-2: M!“ “m eee ee La ma 801 453,967 698 243 

/ _ eh eee cc ee ee c mee ee ee 284 38,264 1,685 601 
COTO a a ee a 8,819 1,488,424 9,555 1,951,557 
Mi ou ou ee ee eo eee ee 10,270 2,219,076 2,428 077 
Saudi Arabia... eee ee ee 46 30,967 3,024 2,189,817 
Sweden, or ou. ³¾ a E ciim T9,153 23,620 648 185,021 
Sh ³o˙¹ A eee eee eee 242 115,141 1,043 174,801 
Trinidad and Tobago „„ 1,356 107 1.342 270, 134 
United Arab Emirates 71,314 5,472 2,155,333 
Venezuela ̃ T 00 »AT—Z—Z—B—T See eee ee 453 1,804,914 2,448 144,078 
Others a eas Ri T SSS 2 71,041 15,722,761 7,482 1.024, 475 
% HhHh˖˖ H= dx umane ee 782,794 713,004,004 55,057 11,065, 400 

"Revised. 
Table 3.—U.S. imports for consumption of calcium and calcium chloride 
Year Calcium Calcium chloride 

Pounds Value? Short tons Value? 
IUIB EEEE ee e te A A $825,008 42,523 $2,101,794 
1910.5 o ³˙d uS. . 2 us 717,726 1,015,183 58,091 3,018,443 
1980 nor hc te 8 227,814 581,525 46,439 2,011,463 
106 NEED PPM PEE 235, 436 151,456 86,865 4,088,361 
„ i uus A Au d ls sS 333,054 966,665 60,623 3,010,212 


U.S. Customs import value, 


nerally representing value in forei 
duties, freight, insurance, and other charges curred in shipping merc 


country, and, therefore, excluding U.S. import 
das tothe United Sate ES 


Table 4.—U.S. imports for consumption of calcium chloride, by country 


1981 1982 
Country 
Short tons Value! Short tons Value! 
PERCORSO S RR 28,956 $1,407,143 22,509 $1,062,599 
Germany, Federal Republic og 68 807 55 56,422 
JJJ%00%%%% ee ee ee ae u us 51,833 2,335,440 37,939 1,482,344 
RE CHE AREE EUR a EEE E A A E EN 8 276,971 120 408,847 
Toal Le mene eL CLA eee UE eno 86,865 4,088,361 60,623 8,010,212 


U.S. Customs import value, 
duties, freight, insurance, and 


rall ing value in forei : theref: luding U.S. i 
v charges incurred is shipping merchandise t the United Batas e e inport 
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WORLD REVIEW 


Calcium metal was produced in Canada, 
France, China, Japan, and the U.S.S.R., in 
addition to the United States. The market 
economy country production of calcium 
metal was estimated to be about 1,500 tons. 
Total world production was an estimated 
2,000 tons. 

Canada.—Chromasco Ltd. produced calci- 
um metal at its Haley smelter near Ren- 
frew, Ontario. Industrial sources suggest 
that Chromasco accounts for about 35% of 
the calcium metal produced in market econ- 
omy countries. Chromasco exports most of 
its output. The company’s exports averaged 
85% of production in the 1960’s and 60% in 
the 1970's. 

China.—Calcium metal was produced in 
China by China Nuclear Energy Industry 
Corp. In 1982, China exported a total of 
190,484 pounds of calcium metal to the 
United States through the Los Angeles, 
Calif., customs district. 

France.—France exported 24,139 pounds 


of calcium metal to the United States in 
1982. French calcium metal was produced 
by Planet Wattohm S.A., a subsidiary of 
Compagnie de Mokta, using the Pidgeon 
process. 

Japan.—Lead-calcium alloy was produced 
by the Mitsubishi Metal Corp. and the Toho 
Zinc Co. Ltd.; both companies have patent 
license contracts with St. Joe Minerals 
Corp. of the United States. Calcium metal 
was produced in Japan by Furukawa Mag- 
nesium Co. Ltd.* 

U.S.S.R.—Substantial quantities of calci- 
um metal are believed to be produced in the 
U.S.S.R. in 1982. None was believed to be 
exported. 


! Physical scientist, Division of Industrial Minerals. 
*Roskill Information 
cce Metal. 1st ed. 1982. 


inated Bren tizen, Winsted, Conn., Feb. 26, 1982. 
V. 228, No. 6 6, Feb. 7, t 
Chemical 


. CPI News Briefs. V. 89, No. 4, 
Feb. 22, 1982, p. 28. 
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Cement 


By Wilton Johnson! and Sandra T. Absalom? 


U.S. cement production and consumption 
in 1982 declined to a 20-year low, reflecting 
reduced activity by the construction indus- 
try and continued weakness in the U.S. 
economy. According to a U.S. Department 
of Commerce report, the value of U.S. con- 
struction put in place in 1982 decreased 4% 
to $229 billion. Housing starts decreased 2% 
to 1,062,000 units. 

Imports, a sensitive indicator of domestic 
cement demand, declined 27% to 2.9 million 
tons and accounted for 4% of consumption. 
Clinker imports were 16% of the total 
compared with 31% in 1981. One terminal, 
located in Stockton, Calif., and operated by 
Delta Cement Co., closed during the year. 

Shipments of portland and masonry ce- 
ment from U.S. plants in 1982, excluding 
Puerto Rico, decreased 11% to 64 million 
tons. Shipments decreased to all geographi- 
cal regions except New England, which 
remained unchanged. Shipments to the 
Middle Atlantic and West South Central 
regions declined 4% and 2%, respectively. 
Shipments declined most severely to Pacific 
(down 17%), Mountain (down 15%), South 


Atlantic (down 14%), and East North Cen- 
tral (down 13%) regions. 

Plant expansions and modernizations in 
three States, Florida, Nebraska, and Texas, 
added 2.3 million tons to domestic cement 
production capacity. Despite these addi- 
tions, total U.S. portland cement production 
capacity increased only 1% from that of 
1981 because of plant closures in Pennsylva- 
nia and Mississippi that effectively retired 
1.2 million tons of grinding capacity. 

Foreign ownership of U.S. cement produc- 
tion capacity continued to increase. By 
yearend 1982, approximately 24% of clinker 
production capacity and 25% of finishing 
grinding capacity had been acquired by 
foreign interests. 

Domestic Data Coverage.—Domestic pro- 
duction and consumption data for cement 
were developed by means of the portland 
and masonry cement voluntary survey. Of 
the 155 cement manufacturing plants to 
which an annual survey collection request 
was made, 100% responded, representing 
100% of the cement production and con- 
sumption data shown in table 1. 


Table 1.—Salient cement statistics 
(Thousand short tons unless otherwise specified) 


1978 
United States:! 
Production? _____________~- 83,986 
Shipments from mills? 3_ _ _ _ _ _ _ 86,557 
Value? 34 _ _ _ thousands. _ $3,543,996 
Average value per ton? 3 4 _____ $40.94 
Stocks at mills? Dec. 311 5,320 
Exports 55 
Imports for consumption 6.577 
Consumption, apparent??? 87,619 
World: Production "940,212 


1979 1980 1981 1982 
84,491 75,224 71,710 63,855 
85,747 16,242 11,148 64,066 

$3,991,580 $3,886,488 $3,723,095 $3,263,585 
$46.5 $50.98 $51.89 $58.94 
6,600 6,825 1,312 6,753 

149 186 300 201 

9,393 5,244 3,963 2,911 
87,799 11,599 13,321 65,623 
"961,309 974,800 P983,250 €982,670 


SE I EESTE E N I E EE EEEE E TE EEEE E ERATE I TE TE EEEE E IE CE EEEE ESEE EEEE —— ————— —— TT I E EEA 


Estimated. Preliminary. Revised. 
Excludes Puerto Rico and the Virgin Islands. 
2Portland and masonry cement only. 


Includes imported cement shipped by domestic producers. 


*Value received, f.o.b. mill, excluding cost of containers. 
Quantity shipped, plus imports, minus exports. 


$ Adjusted to eliminate duplication of imported clinker and cement shipped by domestic cement manufacturers. 
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DOMESTIC PRODUCTION 


During 1982, 1 State agency and 47 com- 
panies operated 155 plants in 40 States. In 
addition, two companies operated two 
plants in Puerto Rico, manufacturing one or 
more kinds of hydraulic cement. 

Some of the tables show statistical data 
arranged by State or by groups of States 
that form cement districts. A cement dis- 
trict may represent a group of States or a 
portion of a State. The States of California, 
New York, and Pennsylvania have, on some 
tables, been divided to provide additional 
marketing information. Divisions for these 
States are as follows: 

California, Northern.—Points north and 
west of the northern borders of San Luis 
Obispo and Kern Counties and the western 
borders of Inyo and Mono Counties. 

California, Southern.—All other counties 
in California. 

New York, Western.—All counties west of 
a dividing line following the eastern bound- 
aries of St. Lawrence, Lewis, Oneida, Madi- 
son, Chenango, and Broome Counties. 

New York, Eastern. —All counties east of 
the above dividing line, except metropolitan 
New York. 

New York, Metropolitan.—The five coun- 
ties of New York City (Bronx, Kings, New 
York, Queens, and Richmond) plus West- 
chester, Rockland, Suffolk, and Nassau 
Counties. 

Pennsylvania, Eastern. —A]l counties east 
of the eastern boundaries of Potter, Clinton, 
Centre, Huntingdon, and Franklin Coun- 
ties. 

Pennsylvania, Western.—All other coun- 
ties in Pennsylvania. 


PORTLAND CEMENT 


Clinker production in the United States, 
excluding Puerto Rico, decreased 11% to 
59.3 million tons in 1982, and clinker im- 
ports reported by U.S. cement producers 
decreased 60% to 525,000 tons. A total of 
61.1 million tons of portland cement was 
ground in the United States in 1982. Stocks 
at mills decreased by 517,000 tons to 6.4 
million tons at yearend. 

Production Capacity.—By yearend 1982, 
multiplant operations were being run by 25 
companies. The size of individual compa- 
nies, as a percentage of total U.S. clinker 
production capacity, ranged from 12.9% to 
0.31%. The 5 largest producers provided 
37% of the total 1982 production; the 10 
largest producers provided a combined 58%. 
The 10 largest companies, in terms of 1982 


clinker production, were (1) Lone Star In- 
dustries, Inc., (2) Ideal Basic Industries, Inc., 
(3) General Portland, Inc., (4) Martin Mar- 
ietta Corp., (5) Lehigh Portland Cement Co., 
(6) Gifford-Hill and Co, Inc., (7) Kaiser 
Cement Corp., (8) Dundee Cement Co., (9) 
Texas Industries, Inc., and (10) Southwest- 
ern Portland Cement Co. The top four 
companies were unchanged from 1981. 

At yearend 1982, 291 kilns located at 136 
plants were being operated by 42 companies 
and 1 State agency in the United States, 
excluding Puerto Rico. Annual clinker pro- 
duction capacity at yearend was 86.8 mil- 
lion tons, compared with 89.4 million tons 
in 1981. An average of 50 days’ downtime 
was reported for kiln maintenance and 
replacing refractory brick. The industry 
operated at 68% of its apparent capacity, 
compared with 75% in 1981. Average annu- 
al clinker capacity of U.S. kilns was 298,000 
tons, average plant capacity was 638,000 
tons, and average company capacity was 
about 2.1 million tons. Five plants produced 
white cement. In addition, nine plants op- 
erated grinding mills using only imported 
or purchased clinker or interplant transfers 
of clinker. Of these, seven produced port- 
land cement only, and two ground clinker 
for both masonry and portland cement. 
Based on the fineness necessary to grind 
Types I and II cements and allowing for 
downtime for maintenance, the U.S. cement 
industry had an estimated annual grinding 
capacity of 104 million tons of cement, 
about 1% more than that of 1981. 

During 1982, clinker was produced by 
wet-process kilns at 62 plants and by dry- 
process kilns at 68 plants; 6 additional 
plants operated both wet and dry kilns. 
Most new plants that came onstream in 
1982 and those currently under construc- 
tion were dry-process, preheater- or pre- 
calciner-equipped single kiln systems with 
annual capacities in excess of 500,000 tons 
of clinker. Cement producers reported a 
decrease of 3 suspension and the addition of 
1 grate preheaters in 1982, bringing the 
yearend totals to 55 suspension and 20 grate 
preheaters. 

Capacity Added in 1982.—Ash Grove Ce- 
ment Co. completed a $25 million expansion 
of its Louisville, Nebr., plant by adding a 
new line designed to produce 600,000 tons 
per year. The new system has a four-stage 
suspension preheater, precalciner, 12.5- by 
164-foot coal-fired kiln with indirect firing 
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system, and grate cooler. The process con- 
trol and monitoring system features the 
latest design in digital process control and 
programable motor control. 

Atlantic Cement Co., Inc., began operat- 
ing its slag cement plant at Bethlehem Steel 
Corp.’s complex at Sparrows Point, Md. The 
plant was expected to consume about 
800,000 tons annually of water-granulated 
blast furnace iron slag. The process was 
claimed to use six times less energy than 
that required to manufacture portland ce- 
ment. The comminuted product was to be 
blended with portland cement at the point 
of use. 

Florida Mining and Materials Corp. dou- 
bled the capacity of its plant in Brooksville, 
Fla., to 1.2 million tons per year. A second 
1,700-ton-per-day counterflow preheater 
kiln and grinding line were dedicated in 
June. The company also added six storage 
silos with a total capacity of 24,000 tons of 
cement and installed a 1,000-bag-per-hour 
packaging plant for masonry and portland 
cement. Both kilns feature a direct-fired 
coal system. 

Santee Portland Cement Corp., a subsid- 
iary of Dundee Cement Co., began operating 
a new grinding, storage, and handling sys- 
tem. 

Southwestern Portland completed a $2.3 
million process modification project at its 
Amarillo, Tex., plant. The modifications 
were expected to increase annual clinker 
capacity by 25,000 tons to about 233,000 tons 
and improve fuel efficiency. Also, the plant 
was converted to coal as the primary kiln 
fuel. 

Capacity Additions Scheduled To Be 
Completed in 1983.—Centex Corp. planned 
to double annual capacity of its Texas 
Cement Co. plant in Buda, Tex., to 1.1 
million tons of cement by July 1983. Fuller 
Co. received a $9 million contract to design 
and manufacture production equipment for 
the plant. 

Kaiser Cement’s $150 million expansion 
and conversion from wet to dry process of 
its Cushenbury plant at Lucerne Valley, 
Calif., was scheduled for completion in early 
1983. The expansion was designed to in- 
crease annual capacity from 1.0 to 1.5 mil- 
lion tons. 

Capacity Additions Scheduled for After 
1983.—Columbia Cement Corp. delayed im- 
plementation of its plans to conduct an 
estimated $75 million expansion of its plant 
at Bellingham, Wash. Cement capacity was 
to have been approximately doubled to 
750,000 tons per year. The firm also post- 
poned its program to modernize equipment 
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at the Zanesville, Ohio, plant. 

Dal-Tex Cement Corp., a new firm, 
announced plans to build a 1-million-ton- 
per-year cement plant near Midlothian, 
Tex., pending success in obtaining financial 
support. 

Florida Crushed Stone Co. announced 
plans to build a 600,000-ton-per-year cement 
plant in Brooksville, Fla. The $80 million 
plant would incorporate fly ash into its 
product. 

Genstar Cement and Lime Co.’s $50 mil- 
lion project to modernize and expand its 
San Andreas, Calif., cement plant to 700,000 
tons per year was delayed until economic 
conditions improve. The expansion was ini- 
tially scheduled for completion in 1984. 

Gifford-Hill, planned an expansion of its 
Oro Grande, Calif., plant from 1.1 to 2.0 
million tons per year. The expansion was 
scheduled to be completed in 1985. 

Las Vegas Portland Cement, Inc., a pri- 
vate firm started by local businessmen, 
delayed plans to build a $90 million cement 
plant near Jean, Nev. The plant had been 
scheduled originally to go onstream in 1983. 
It was to be the first cement plant in 
southern Nevada and the second plant in 
the State. 

Mineral Reserves Inc., of Dallas, Tex., 
postponed plans to build a 600,000-ton-per- 
year plant near Pueblo, Colo., until the 
economic outlook becomes clearer. 

Monolith Portland Cement Co.’s expan- 
sion and conversion from wet to dry process 
at its Monolith, Calif., plant was designed to 
double capacity to 1.0 million tons per year. 
The project, which had been scheduled orig- 
inally for completion in 1982, was delayed. 

Southwestern Portland scheduled a $100 
million modernization and expansion of its 
Victorville, Calif., plant, to be completed in 
late 1984. Annual clinker capacity was to 
increase from 1.1 to 1.4 million tons. 

Plant Closings.—Permanent closure of 
cement plants in 1982 effectively retired 1.2 
million tons of grinding capacity. Reasons 
cited for plant closings were poor cement 
markets and high operating costs. 

Bessemer Cement Co. a subsidiary of 
Louisville Cement Co., closed its Bessemer, 
Pa., plant in October. 

Lehigh Portland closed its white cement 
plant in Northhampton, Pa., after pur- 
chasing the white cement plant of Medusa 
Cement Co. in York, Pa. 

Marquette Cement Co. closed its Bran- 
don, Miss., plant in April and converted it to 
a distribution terminal. The company's new 
Cape Girardeau, Mo., plant was expected to 
supply the Brandon construction market. 
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Table 4.—Daily clinker capacity, December 31 
Number Total Percent 
9 05 tons 100 N capacity of total 
ene Plants Kilns (short tons) capacity 
1981: 
Less than 0dſ00d ² ]ð S se ee 2 3 728 0.3 
60010 160 2 era uU. ð dd y Sea ae eRe 2 Ls 22 34 18,698 6.3 
ie hh ee ee y et ee oe gs 40 82 57,275 19.3 
L 00 162002 ioi ce tg e mtt uet ciere am tnter fet cm ct Bg lam Sake LE td 29 64 51,441 19.4 
hh, ð³ðW¶ſ dy y fe ueber e 21 4 51,850 17.5 
2800andover____ _ _ _ Ss Eu edam ees ee eee 30 97 110,286 37.2 
PL OE Aisha Rel Oi nuspa tog at ig DS ata cay ese pent eam ae: 144 327 296,278 100.0 
1982: 
Less than 000i «S or Eon 88 2 3 900 0.3 
, e e ev Ya 24 41 20,601 7.3 
1.150 61001. . . Tr 33 63 46,621 16.5 
1:100 16:2: ſ.ſ.!!! 88 30 60 56,984 20.1 
hh ³·qn⁊5⁊⁵ꝶ E Sa ig te cig 25 55 65,731 23.2 
r ðhv 24 78 92,346 32.6 
: ²ĩ² ]ùỹ—¼ĩÜèÜ' m ꝓ mSqʒ AA 138 300 283,183 100.0 
‘Includes Puerto Rico and white cement - producing facilities. 
2 Total number in operation at plants. 
Table 5.—Raw materials used in producing portland cement in the United States? 
(Thousand short tons) 
Raw materials 1980 1981 1982 
Calcareous: 
Limestone (includes aragonite, marble, chalk) __ _______________~- 78,289 73,026 71,307 
Cement rock (includes mar 24,991 26,627 18,593 
Oystershell and coral . .. |. .. 6 ee ee eee 3,388 3,090 1,773 
Argillaceous: 
Claye aa eR LR Ee EM M em ere eS ne E SR 6,220 5,742 5,007 
Shalinee a ta ͥ Dil Fey a a 4,193 3,649 3,282 
Other (includes staurolite, bauxite, aluminum dross, pumice, alumina, 
volcanic material, other)__ - ------------------—-—-——————- 313 212 209 
Siliceous: 
Sand and calcium silicate __-_ _ ~____ Le 1,994 1,794 1,568 
Sandstone, quartzite, other ___________________-____-____ 668 734 508 
roue Iron ore, pyrites, millscale, other iron-bearing material --------- 1,175 1,144 958 
ther: 
Gypsum and anhydrite - - - _ _ _ 3,859 3,600 3,148 
Blast furnace slag -----------------------—---—-----—-——— 132 95 69 
I ⁰³˙»-,. ö; ] ͤ !. 8 601 757 550 
Gier.. ſĩ q ff ⁰=k=K—ĩĩdꝛ dU E EE 171 162 108 
))küõu0GG0ͤůù ]⁰wBC ⁰ y 125,994 120,632 107,080 


1Includes Puerto Rico. 


Corporate Changes.—Alpha Portland In- 
dustries, Inc., terminated its cement manu- 
facturing business with the sale of its two 
remaining plants. The Cementon, N.Y., ce- 
ment plant was sold to Lehigh Portland, 
and the Lime Kiln, Md., cement plant was 
sold to Coplay Cement Co. Both new owners 
were subsidiaries of European cement pro- 
ducers. 

Canada Cement Lafarge Ltd. was requir- 
ed by the U.S. Federal Trade Commission to 
sell the Chattanooga, Tenn., plant ac- 
quired in its 1981 takeover of General Port- 
land, Inc. The sale, to Signal Mountain 
Cement Co., which is controlled by Europe- 
an interests, was completed in September 
1982. 


Columbia Cement ownership changed 


from Filtrol Corp. to Ashland Technology, 
Inc., a subsidiary of Ashland Oil, Inc. 

Lehigh Portland purchased the white ce- 
ment plant of Medusa Cement in addition to 
the Alpha Portland plant mentioned pre- 
viously, 

Lone Star regained its standing as the 
largest North American cement producer 
with several acquisitions in 1982, In April, 
it purchased Marquette Cement, which had 
six operating plants, from Gulf + Western 
Industries, Inc. In October, it purchased 
Cyprus Hawaiian Cement Corp., which had 
one plant on Oahu. In December, Lone Star 
purchased Genstar Stone Products Co.’s 
masonry cement plant in Frederick, Md. 

Penn-West Cement Co., Inc., which had 
one plant in West Winfield, Pa., became 
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Armstrong Cement and Supply Corp. 
MASONRY CEMENT 


Production of masonry cement totaled 2.3 
million tons, a decrease of 18% from that of 
1981. At yearend, 96 plants were manu- 
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facturing masonry cement in the United 
States. Three plants producing masonry 


cement exclusively were Cheney Lime & 
Cement Co., Allgood, Ala.; Genstar Stone, 
Frederick, Md.; and Riverton Corp., River- 
ton, Va. 


Table 6.—Masonry cement production and stocks in the United States, by district 


District 


New York and Maine 
Pennsylvania, eastern 
Pennsylvania, western ___ _ 
Maryland and West Virginia 
Ohio 


— — — — — — — — — -- — — — — — — — — — — — eee — — 
— — — — — — — — — — — — — — — — — — — — — — 
— — — — — — — — — — — — — — — — — — — — — — — — — — — 


— — — — — — — — — — — — — — — — — — — — — — — — — 


Louisiana and Mississippi 
Nebraska and Wisconsin 
South Dakota 


— — — — — — — — — — — — — — — 
— — — — — — — — — — — — — — — — 


— — — — — — — — — — — — — — — — — — — — — — — — — — 


— — — — — — — — — — — — — — — — — — — — — — — — — — — 


Oklahoma and Arkansas 
JC aa On v LU 
Wyoming, Montana, Idadooo 
Colorado, Arizona, Utah, New Mexico 
Washington_ ---------------------—- 
Oregon and Nevada 
California, southern 
Hawaii 


— 


100 


1981 1982 
Stocks! Stocks! 
ton Pes g Plana ton Der. 31 
(thousand (thou- r (thousand (thou- 
desi sand Se short sand 
short tons) short 
tons) tons) 
11 12 3 61 11 
228 4l 7 180 26 
85 17 4 71 12 
102 14 4 103 15 
112 27 4 79 20 
181 72 4 140 44 
261 59 3 W W 
W W 1 W W 
64 9 2 W W 
164 21 4 158 18 
W W 2 W W 
286 22 5 218 17 
87 15 2 W W 
195 25 5 146 23 
W W 2 W W 
W W 2 W W 
6 2 1 6 4 
42 18 1 W W 
96 22 3 15 10 
12 33 5 43 25 
100 8 5 126 15 
229 22 13 218 22 
9 4 3 4 4 
112 9 6 90 9 
17 5 2 W W 
D (2) Eos es (?) 
, x" 1 W W 
12 3 2 6 3 
248 38 RN 560 118 
32 779 498 96 42,284 396 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Includes imported cement. 
2Less than 1/2 unit. 


3Includes 2,445,000 tons produced from clinker and 334,000 tons produced from cement. 
“Includes 2,018,000 tons produced from clinker and 266,000 tons produced from cement. 


ALUMINOUS CEMENT 


Aluminous cement, also known as calci- 
um aluminate cement, high-alumina ce- 
ment, and Ciment Fondu, is a nonportland 
hydraulic cement. It continued to be pro- 


duced at the following three plants in the 
United States: Lehigh Portland, Buffington, 
Ind.; Lone Star Lafarge, Inc., Chesapeake, 
Va.; and Aluminum Co. of America, Baux- 
ite, Ark. 


ENERGY 


The trend toward energy conservation 
continued during 1982. Most new or mod- 
ernized plants featured coal-burning and 
dry-process systems with preheaters and 
precalciners to promote efficiency in fuel 
consumption. 


In 1982, 8196 of the energy consumed in 
cement production was in the form of fuel 
for kiln firing to produce clinker. Average 
energy consumption per ton of clinker 
decreased 5.0% to 5.0 million British ther- 
mal units (Btu). 
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The average consumption of electrical 
energy increased 1% to 146.3 kilowatt-hours 
per ton. Assuming a 40% energy efficiency 
in conversion of fuel to electrical energy, 
this represented a fuel equivalent of 1.2 
million Btu per ton. Thus, average fuel 
consumption for kiln firing plus electrical 
energy (primarily for finish grinding) was 
approximately 6.2 million Btu per ton in 
1982. 

Average fuel consumption in kiln firing 
in wet-process plants, 5.8 million Btu per 
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ton, was 32% higher than average fuel 
consumption in dry-process plants, 4.4 mil- 
lion Btu per ton. Approximately 53% of 
clinker production in 1982 was by the dry- 
process, compared with 50% in 1981. 

Kilns without preheaters averaged 5.5 
million Btu per ton of clinker produced; 
those with suspension preheaters averaged 
4.2 million Btu per ton, and those with 
grate-type preheaters averaged 5.0 million 
Btu per ton. | 


Table 7.—Clinker produced in the United States, by fuel! 


Clinker produced Fuel consumed 
Plants š 2 Oil 
Fuel : antity Coal Natural gas 
TE duin (thousand 5 (thousand io allen (thousand 
year short tons) short tons) harrela) cubic feet) 
1981 
Coal a 2 uyu cs eg ee gs 32 14,539 21.5 3,251 oaks, EN 
Gö‚«;»—d;Q eh 8 2 1.100 1.6 e" 1,185 a 
Natural gas 4 1,568 2.3 P PUE 11,067,620 
Coal and oil 21 11,849 17.5 2,219 28 
Coal and natural gas 56 25,285 37.3 4,924 i 19,717,338 
Oil and natural gas 5 1,292 1.9 ae 122 6,171,226 
Coal, oil, natural gass _ 22 12,082 17.9 2,095 581 6,635, 
Total. jst fee ete See 148 67,715 100.0 12,489 2,169 43,591,366 
1982: 

Jö ees ef teft 24 11,637 19.3 2,495 ee en 
„C0000 eee NTR etn ee 2 928 1.5 T 976 ies 
Natural gas 3 761 1.3 PS E 7,607,179 
Coal and oilZlwꝰ 29 11,912 19.8 2,160 376 
Coal and natural gas 54 22,334 37.1 4,354 aues 11,285,363 
Oil and natural gas 3 505 8 Ne 152 2,569,251 
Coal, oil, natural gas 24 12,177 20.2 2,062 536 4,903,188 

Total. / A 139 60,254 100.0 11,071 2,040 26,364,987 


1Includes Puerto Rico. 


2Includes 96.9% bituminous and 3.1% petroleum coke in 1981; 0.6% anthracite, 96.3% bituminous, and 3.1% petroleum 


coke in 1982. 


Table 8.—Clinker produced and fuel consumed by the portland cement industry in the 
United States, by process' 


Clinker produced Fuel consumed 
Plants š Oil 
Process : uantity 12 Natural gas 
during wai, sarcen (thousand 2 (thousand 
year short tons) short tons) barrels) cubic feet) 
1981: 
f/. ⁵ A 8 72 31.257 46.1 6,466 1.455 24,490,040 
MY nd eu eec iei oes 68 31,800 41.0 5,296 616 12,134,282 
Both e nui he 2 Z 8 4,657 6.9 727 98 6,967,044 
Total «dns 148 367,715 100.0 12,489 2,169 43,591,366 
1982: 
WE. s z ũ 64 25,207 41.8 5,186 1,204 14,974,907 
Boo asta ee el as ahaa hat te ae 69 31,981 53.1 5,318 810 8,564,900 
Bl 8E 6 3,066 5.1 567 26 2,825,180 
Total 2 2 bce ete 139 60,254 100.0 11,071 2,040 26,364,987 
Includes Puerto Rico. 


2Includes 96.9% bituminous and 3.1% petroleum coke in 1981; 0.6% anthracite, 96.3% bituminous and 3.1% petroleum 


coke in 1982. 


Pata do not add to total shown because of independent rounding. 
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In 1982, coal accounted for 87% of kiln 
fuel consumption compared with 84% in 
1981; natural gas accounted for 9% com- 
pared with 12% in 1981; and oil remained 
unchanged at 4%. 

Interest continued in the use of energy- 
saving additives such as fly ash and iron 
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and steel slag. Atlantic Cement completed 
and put into operation a slag cement plant 
in Baltimore, Md., during 1982. The use of 
fly ash in cement decreased 27% to 550,000 
tons. The use of slags also decreased 27% to 
69,000 tons in 1982. 


TRANSPORTATION 


U.S. shipments of portland cement to 
consumers were primarily in bulk, 94%; by 
truck, 93%; and made directly from cement 
manufacturing plants, 72%, rather than 
distribution terminals. This pattern of ce- 
ment transport did not differ significantly 
from that of recent years. 


With respect to shipments of cement from 
plants to terminals, the preferred modes of 
transportation were railroads, 46%, and 
waterways, 43%. Transportation by truck 
accounted for 8%. Cement used at produc- 
ing plants accounted for the remaining 3%. 


Table 10.—Shipments of portland cement from mills in the United States, in bulk and in 
containers, by type of carrier! 


(Thousand short tons) 


Shipments to ultimate consumer 


Shipments from From terminal From plant 
Type of carrier — Plant to terminal to consumer So consumer oa 
In In In snip- 
In In In ments 
con- con- con- 
bulk tainers bulk tainers bulk tainers 
1981: 
Railroad ---------- 7,582 140 412 3 3,451 98 3,964 
Truck- us EE 1,442 115 16,883 591 43,346 3,120 64,540 
Barge and boat 7.527 75 120 x 645 774 
Unspecified 478 = 261 21 638 30 950 
Total a xen 17,029 330 17,676 615 48,080 3,857 310,228 
1982: 
Railroad `- --------- 7,688 116 226 exe 3,207 57 3,490 
Truck__---------- 1,379 100 16,307 569 38,101 3,310 58,287 
Barge and boat . _ _ _ _ 7,182 84 64 2 260 13 339 
Unspecified? |. ` 507 x 216 5 321 13 555 
Total 16.756 300 16.813 576 41.889 3,393 * 562,612 
Includes Puerto Rico. 
2Includes cement used at plant. 
3Bulk shipments were 93.6%, and container (bag) shipments were 6.4%. 
“Bulk shipments were 93.7%, and container (bag) shipments were 6.3%. 
Data do not add to total shown because of independent rounding. 
CONSUMPTION AND USES 


Cement consumption in the United 
States, excluding Puerto Rico, decreased 
11% in 1982 to 65.6 million tons. The 
decline in cement demand reflected reduced 
activity in the construction industry and 
general weakness in the U.S. economy. 
Domestic producers shipped 64.1 million 
tons in 1982, an 11% decrease from that of 
1981. This included 1.1 million tons of ce- 
ment and clinker imported and sold or used 
by domestic producers. Additional imports 
of 1.5 million net tons of cement imported 
by certain other importers accounted for 


the difference between consumption and 
domestic shipments. 

Domestic cement shipments to all regions 
of the United States decreased except New 
England, which remained unchanged. Re- 
ceipts in the Middle Atlantic and West 
South Central regions declined less than 
5% each. Shipments to destinations in all 
other regions were depressed, with de- 
creases ranging from 10% to 20% below the 
1981 level. No significant cement shortages 
occurred in the United States during 1982. 

The end-use distribution pattern for port- 


CEMENT 


land cement did not differ significantly 
from that of recent years. Ready-mix con- 
crete producers were the primary con- 
sumers, accounting for 69% of the total 
quantity shipped by domestic producers. 
Manufacturers of concrete products used 
12% of the total to produce concrete blocks, 
pipe, and precast, prestressed, and other 
concrete products. The remainder was used 
by highway contractors; building contrac- 
tors; cement dealers; Federal, State, and 
other government agencies; and miscella- 
neous. 

According to the U.S. Department of 
Commerce, the value of U.S. construction 
put in place in 1982 decreased 4% to $229 
billion. Of this total value, 32% was in 
private housing, 28% was in private indus- 
trial and commercial building (including 
farms), 7% was in public buildings, 6% was 
in highways, and the remainder was in 
other public construction. 
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Total private construction put in place 
decreased 4% to $179 billion. The value of 
residential units put in place decreased 13% 
to $76 billion, and industrial-commercial 
construction put in place increased 2% to 
$103 billion. Total public construction put 
in place decreased 6% to $50 billion, of 
which public buildings decreased 6% to $17 
billion, highway construction decreased 1% 
to $13 billion, and other public construction 
decreased 1% to $20 billion. 

Housing starts decreased 2% to 1.062 
million units, consisting of 662,000 single 
units and 400,000 multiunits, according to 
the U.S. Department of Commerce. Single- 
family housing starts decreased 6%. On a 
regional basis, housing starts increased 5% 
in the South to 591,000 units and decreased 
1% in the Northeast to 116,000 units, 15% 
in the West to 205,000 units, and 10% in the 
North Central region to 149,000 units. 


Table 11.— Portland cement shipped by producers in the United States, by district! 


District hs ead 
short 
tons) 

New York and Maine 3,369 
Pennsylvania, eastern _ —- - ----------- 3,860 
Pennsylvania, western 1,290 
Maryland and West Virginia 1,894 
)))!) 8 1,461 
Michigan `- _ 8 3,871 
Indiens. 8 1,538 
mnee‚eseses es menu 1,574 
Tennessee 974 
Kentucky, North Carolina, Virginia 1.562 
South Carolina 1,765 
Florida ee i Z12 3,518 
Georgia oon 8 1,149 
A;; ee 2,270 
Louisiana and Mississippi - - - - -- - ----- 1,317 
Nebraska and Wisconsin 746 
South Dakota ~- _ _ 450 
TOWA S e a 2 a E E EN usa la 1,779 
Missouri -----------------——--—- 3,732 
Kangss anaa 1,641 
Oklahoma and Arkanaass 2,703 
Sĩ]³Ü¹Ü¹ð¹¹5¹A y A ta ate 10,262 
Wyoming, Montana, Idaoooo 1,120 
Colorado, Arizona, Utah, New Mexico 3,697 
Washington MERE E 1,560 
Oregon and Nevada _______________ 897 
California, northern 2,413 
California, southern 5,483 
r ente 302 
// [ ao 
USS. total or average? 68,197 
Foreign import“ 805 
Puerto Rico __ odd 1,226 
Grand total or average___________- 70,228 


1981 1982 
Quantity 
Value Average (thousand Value Average 
(thou- per ton short (thou- per ton 
sands) ions) sands) 
$130,690 $38.79 3,057 $119,238 $39.00 
162,122 42.00 3,771 170,217 45.14 
53,760 41.67 1,029 42,729 41.52 
85,316 45.05 1,772 81,054 45.74 
69,517 47.58 1,326 59,598 44.95 
180,641 46.67 3,254 149,533 45.95 
59,344 38.59 1,523 58,055 38.12 
61,536 39.10 1,757 78,444 44.65 
39,378 40.43 163 36,689 48.09 
12,325 46.30 1,487 63,963 43.01 
19,407 44.99 1,624 66,385 40.88 
199,064 56.58 2,651 136, 190 51.37 
45,423 39.53 W W 
89,216 39.30 2,558 104,461 40.84 
15,859 51.60 W W 
39,944 53.54 685 38,873 56.15 
23,290 51.76 520 27,978 53.80 
92,099 51.77 1,622 82,225 50.69 
168,567 45.17 3,205 120,339 37.55 
81,792 49.84 1,549 79,558 51.36 
138,336 51.18 2,540 132,367 52.11 
567,391 55.29 9,732 545,679 56.07 
68,673 61.32 810 47,253 58.34 
234,404 63.40 3,352 218,686 65.24 
100,845 64.64 1,154 75,988 65.85 
54,671 60.95 w w w 
152,933 63.38 2,039 117,990 57.87 
366,033 66.76 4,425 283,893 64.16 
23,024 76.24 227 18,122 79.83 
lm m 2,647 128,931 48.71 
3,515,600 51.55 61,080 — 33,084,439 50.50 
44,691 55.52 605 32,514 53.84 
105,420 85.99 986 81,822 82.98 
3,665,711 52.20 362.612 3,198,835 51.04 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 

!Includes Puerto Rico. Includes data for five white cement facilities: Texas (two); Pennsylvania (two); and California 
(one). Includes data for nine grinding plants in 1982 and seven in 1981 as follows: Florida (one); Michigan (two); New York 
(one); Oregon (one in 1982 only); Pennsylvania (one); Texas (one); and Wisconsin (two in 1982 and one in 1981). 


2Includes cement produced from imported clinker. 


3Data do not add to total shown because of independent rounding. 
*Cement imported and distributed by domestic producers only. 
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Table 12.—Masonry cement shipped by producers in the United States, by district! 


1981 1982 


ise uantity Quantity 
District „ (thousand Men Average (thousand E Average 


short per ton short 


per ton 
tona sands) tona) sands) 
New York and Maine 78 $4,317 $55.35 66 $4,104 $62.18 
Pennsylvania, easteernn 207 11.619 56.13 182 10,800 59.34 
Pennsylvania, western ___________-__~- 86 3,180 36.98 14 3,248 43.89 
Maryland and West Virginia 111 6,518 58.72 101 5,474 54.20 
NNO otros isa e ĩð . S LLLA UE 105 7,129 67.90 86 6,170 71.74 
Michigan- - ---------------------—- 173 10,584 61.18 136 8,752 64.35 
Indiafili. uc ooh oen Su SD a a 252 10,972 43.54 
Nino eene ms Bs W W W W W 
Tennessee re PE PETERE eee 67 3,209 47.90 W W W 
Kentucky, North Carolina, Virginia 168 8,570 51.01 146 9,200 63.01 
South Carolina -----------------——- W W W W W W 
Florida -eaea ER ER. 288 20,757 72.07 231 16,267 70.42 
Georgia_ —— esos pet 8 89 4,392 49.35 W W W 
Alabama... eo ERE Ee 193 10,721 55.55 150 9,086 60.57 
Louisiana and Mississippi. __ - - - -------- W W W W W W 
Nebraska and Wisconsin __ _ _ _ W W W W W w 
South Dakota - - ------------------- 6 454 175.67 4 383 95.75 
JoWa ROT o ee En a ttt 41 3.227 78.71 W W W 
Mis sour 103 5,495 53.35 88 4,855 55.17 
Kanis- ete m ee ee Se 51 2,835 55.59 46 2,028 57.13 
Oklahoma and Arkansas 101 6,295 62.33 118 7,892 66.88 
Quoc io ice pe 88 229 15,699 68.55 236 16,440 69.66 
Wyoming, Montana, Idano0o _-_~- 7 525 75.00 4 324 81.00 
Colorado, Arizona, Utah, New Mexico 109 8,684 79.67 91 7,238 19.54 
Washington 15 1.284 85.60 W W W 
Oregon and NevaddnÿꝓA ieee (2) 25 78.00 (2) 18 96.65 
ICPilill.. der tp koi ie 10 807 80.70 6 554 92.33 
QA cp MEUM Q S US 249 14,521 688.32 599 31,739 52.99 
U.S.totaloraverage. _ ____________- 2,738 161,819 59.10 2,364 145,172 61.41 
Foreign imports? __ zz 8 985 123.13 17 1,400 82.35 
Grand total or average ------------- 2,746 162,804 59.29 2,381 146,572 61.56 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 
1Does not include quantities produced on the job by masons. 
2Less than 1/2 unit. 


Cement imported and distributed by domestic producers only. Source of imports withheld to avoid disclosing company 
proprietary data. 


Table 13.—Cement shipments, by destination and origin! 
(Thousand short tons) 


Portland cement? Masonry cement 


Destination and origin — — 
1980 1981 1982 1980 1981 1982 


Destination: 

Alabama... gaga 220 EE Ee 1,133 988 930 93 76 64 
AlaslH*. us satio ⁰ m tM yt 8 94 137 171 W TN W 
ATIZOlB- oca ccu e acu ⁰˙1 cur 2 1,457 1,479 1,245 W W W 
Ki xͤ 8 758 668 553 49 39 31 
California, northern ___ n 3,012 2.535 2,170 ($) E ($) 
California, southern _________________________ 5,226 4,733 3,864 (4) T "n 
Colorado -> ³⁰Ü¹w---- ³Wwm ꝛ m y 8 1,404 1,532 1,464 28 27 24 
Connecticut? __ _ _ _ 614 590 611 16 16 13 
Delaware? |. 2 ue 132 124 154 7 6 T 
District of Columbia 117 116 139 4 2 2 
Florida < aeai a ea e e re hs 8 5,412 5,335 4,081 408 389 317 

21 ENERO UR 2,050 1,882 1,715 159 151 145 
Hawail oe es a ¹ͥ ⁰⅛m ul ³ ³ S e ĩͤ sina S Ses 365 302 2 13 10 6 
Idaho 2 entum nhe ute er pL LAM . rd 362 311 241 2 2 1 
III/; ³ ech ee ĩͤ V 8 2,664 2,323 2,309 90 70 54 
Ii a tul oou ĩ LIA LUE 1,323 1,146 1,015 85 Ti 61 
lowa z uen omen euro etu 1,294 1,147 1,158 19 16 12 
KAanBüS ———————— ue ꝛ˙]ĩx2̃ Se ap SE Re LEE 1,207 1,086 956 24 22 18 
Kentucky. uu idco e O UM us 954 915 888 80 15 66 
Louisiana- en V s ĩͤ y 2,135 2,597 2,453 73 70 67 
ĩĩ˙³ ͤ dd iL OORT Ta Tee ne 221 227 198 9 9 8 
Maryland- __________.~_____-~~ -_-~_._____--- 1,290 1,165 1,069 115 97 89 
Massachusetts? ____________________________ 959 997 991 35 36 32 
eth, ee ea 1,993 1,729 1,313 109 86 58 
Minnesota nosset sU e eh a as ee a 1,447 1,238 1,112 43 38 33 
ITI) 8 861 841 673 65 51 39 


See footnotes at end of table. 
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Table 13.—Cement shipments, by destination and origin! —Continued 
(Thousand short tons) 
> D Portland cement? Masonry cement 
Destination and origin 
1980 1981 1982 1980 1981 1982 
Destination —Continued 
ß p V ail i. pet ANLE ME 1,430 1,426 1,249 38 34 29 
Montana ace eh asun te S s ct 300 228 2 2 1 
Nebraska... os es obe st ee ees 828 667 678 14 12 9 
Nevada nouo i ee ͤ 565 574 405 XN nes EN 
New Hampshire? ETE EN E a E EAE ENEE A at 221 242 288 10 10 9 
New Jersey®__ ____________________________ 1,486 1,267 1,235 57 57 53 
New Mexico e . 600 661 543 11 11 10 
New York, eastern |... _ _ ssl ss oa 669 542 447 24 24 20 
New York, westen 788 809 153 34 34 32 
New York, metropolitan? _____________________-_ 905 1,061 1,072 35 36 38 
North Carolina ps Cah en ey 8 1,463 1,455 1,379 184 173 153 
North Dakota 271 318 266 6 6 6 
JöÜ;êd9uoũõ..ßk: ði v ⁰mfdmts ß 88 2,659 2,334 2, 040 151 124 99 
Oklahoma --------------------------—---—- 1,626 1,827 1,857 56 55 55 
OO ß ae NEE Eg a Bee 831 626 573 1 1 1 
Pennsylvania, eastern _ —-—-------------------—- 1,583 1,458 1,391 55 48 44 
Pennsylvania, Westerh o ð 3 y ee 832 816 12 64 59 
Rhode Island? ___ 126 118 129 5 4 4 
South Carolina --------------------------—- 883 905 755 107 89 81 
South Dakota — 257 239 194 6 4 3 
Tennessee __ _ 1,369 1,192 1,055 134 108 99 
Tor fa Nn ed 8 8,839 9,202 9,185 224 219 243 
/// ³¹—wm ⁰yy ⁰y u Lc 799 699 598 2 2 1 
Vermon ttz 125 125 110 4 5 4 
Viima I gu hh sp mr ts I 1,788 1,531 1,357 147 130 108 
iir; l Um ee E 1,374 1,292 1,016 8 8 6 
West Virginia UU ³ ³ AA 546 478 457 41 34 30 
Mien, 88 1.544 1.331 1,048 46 41 32 
Wilh. eed a doc iR cha 478 503 403 3 3 2 
US total 05 oo ee ĩðͤ maoa LS Eu 74,349 70,157 63,289 3,003 2,697 2,378 
Foreign countries 296 593 363 86 
Per ⁵ð-âu i 8 1.414 1.151 950 m RR m 
Total shipment 76,059 71,901 64,602 3,089 2,781 2,438 
Origin: 
Bled ð - 71.610 68,197 61.080 3,044 2,738 2,364 
Puerto Rico 202. eo oe s 1,482 1,226 986 Bae a 8 
Foreign:? 
Domestic producers __ - - rz 1,580 805 605 10 8 17 
gn z so CHER 1,387 1,673 1,931 35 35 57 
Total shipments ---------------------- 76,059 71,901 64,602 3,089 2,781 2,438 


W Withheld to avoid disclosing company proprietary data; included with "Foreign countries." 


Includes cement produced from imported clinker and imported cement shipped by domestic producers, Canadian 


cement manufacturers, and other importers. Includes Puerto Rico. 


2Excludes cement (1980— 283,000 tons; 1981—192,000 tons; and 1982—158,000 tons) used in the manufacture of 


prepared masonry cement. 
Has no cement-producing plants. 
*Less than 1/2 unit. 


5Direct shipments by producers to foreign countries and U.S. possessions and territories; includes States indicated by 


symbol W. 
Includes cement produced from imported clinker by domestic producers. 


"Imported cement distributed by domestic producers, Canadian cement manufacturers, and other importers. Origin of 


imports ts withheld to avoid disclosing company proprietary data. 
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Table 14.—Cement shipments, by region and subregion! 


_ Portland cement | Masonry cement 
Regi Aube n Thousand short Percent Thousand short Percent 
neee tons of total tons of total 


1981 1982 1981 1982 1981 1982 1981 1982 


Northeast: 
New England ___________------~- 2,299 2,327 3.3 3.7 80 70 3.0 2.9 
Middle Atlantic __ = 5,969 5,714 8.5 9.0 263 246 9.7 10.4 
Total: a se ⁵³ AA ee 8,268 8,041 | 11.8 12.7 343 316 12.7 13.3 
South: | 
Atlantic _____________________ 12,991 11,166 18.5 17.6 1,071 932 39.7 39.2 
East Central __________________ 3,936 3,546 5.6 5.6 310 268 11.5 11.3 
West Central 14,294 14,048 20.4 22.2 383 396 14.2 16.6 
Total on teas 31,221 28,760 44.5 45.4 1.764 1,596 65.4 67.1 
North Central | 
Fast: cee sz n u m 8,863 1,725 12.7 12.2 392 304 14.5 12.8 
West = uv iuum G . 6,121 5,613 8.7 8.9 132 110 4.9 4.6 
rf ee Sl Se Se io ae 5A 14,984 13,338 21.4 21.1 524 414 19.4 17.4 
West: 
Mountain ____________________ 6,059 5,127 8.6 8.1 47 39 1.8 1.6 
Paerfi6 sius ⁰ s Pt eee 9,625 8,023 13.7 12.7 19 13 7 6 
rr ³¹¹¹¹ Z thas ENS 15,684 13,150 22.3 20.8 66 52 2.5 2.2 
Grand total |... _ _ 70,157 63, 289 100.0 100.0 2,697 2,378 100.0 100.0 


Includes imported cement shipped by domestic and Canadian cement manufacturers and other importers. 
2Geographic regions as designated by the U.S. 8 of Commerce, Bureau of the Census. 
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Figure 1.—Shipments of cement by geographic region of destination in 1982. 
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Table 16.—Portland cement shipped from plants in the United States, by type’ 


1981 1982 
T Quantity Value? Quantity Value? 
Me (thousand (thou- 5 (thousand (thou- 5 
short tons) sands) pe short tons) sands) pe 

General use and moderate heat 
(Types I and IlJ7 62,543 $3,192,940 $51.05 56,191 $2,788,208 $49.62 
High-early-strength (Type III 2,567 135,214 52.67 2,14 115,931 53.40 
Sulfate-resisting (Type V) ---------- 200 12,633 63.17 241 14,715 59.57 
Oil well L22 . oe ae eae 3,272 203,990 62.34 2,539 165,733 65.27 
Mi Sec ĩ 88 332 42,721 128.68 285 36,947 129.64 
Portland slag and portland pozzolan _ _ _ _ 683 38,189 55.91 673 36,085 53.62 
Expansive 55 3,648 66.33 29 2,147 74.03 
Miscellaneous?_________________ 576 36,376 63.15 536 39,069 72.89 
Total or average 70,228 3,665,711 52.20 462,672 $3,198,835 51.04 


1Includes Puerto Rico. 


2Mill value is the actual value of sales to customers, f.o.b. plant, less all discounts and allowances, less all freight 
charges to customer, less all freight charges from producing plant to distribution terminal if any, less total cost of 


operating terminal if any, less cost of paper bags and pallets. 


3Includes waterproof, low-heat (Type IV), and regulated fast-setting cement. 
4Data do not add to total shown because of independent rounding. 


PRICES 


The average reported mill value of all 
types of portland cement decreased 2% in 
1982, following a 9% average annual rate of 
increase from 1978 to 1981. The average 
reported mill value of masonry cement 
prepared at cement plants increased 4%, 
following a 6% average annual rate of 
increase from 1978 to 1981. 

According to Engineering News-Record 
(ENR), yearend prices of bulk portland ce- 
ment for 20 U.S. cities averaged $62.32 per 
ton.“ This was 21% above the average re- 
ported mill value obtained from the Bureau 
of Mines canvass of cement producers. The 
lowest ENR quotation was $52 per ton for 
Philadelphia, and the highest was $78.50 
per ton for Seattle. 


Table 17.—Average mill value, in bulk, 
of cement in the United States! 


(Per short ton) 
Prepared All 
Year . masonr classes 

cement of cement 
1978 _____ _ $40.70 $50.53 $41.17 
1979______ 46.24 54.59 46.61 
1980______ 50.89 62.11 51.32 
1981 ______ 52.20 59.29 52.46 
1982 _____~_ 51.04 61.56 51.43 


Includes Puerto Rico. Mill value is the actual value of 
sales to customers, f.o.b. plant, less all discounts and 
allowances, less all freight charges to customer, less all 
freight charges from producing plant to distribution termi- 
nal if any, less total cost of operating terminal if any, less 
cost of paper bags and pallets. 

Masonry cement made at cement plants only. 


FOREIGN TRADE 


This section contains U.S. trade data 
reported by the U.S. Department of Com- 
merce, Bureau of the Census. Import and 
export totals contain data for the United 
States plus U.S. possessions and territories. 

Exports of hydraulic cement and clinker 
decreased 3396 in 1982. Of 203,366 tons 
exported, 66% was shipped to Canada; 27%, 
to Mexico; and 7%, to 57 other countries. 
These exports accounted for 0.82% of ship- 
ments from U.S. and Puerto Rican mills, 
compared with 0.41% in 1981. 

Imports of hydraulic cement and clinker 
decreased 27% to 2.9 million tons; of this, 
16% was clinker, compared with 31% in 
1981. Canada supplied 71% of the total, 
followed by Spain, 8%; Mexico, 5%; France, 
4%; Australia, 4%; and 11 other countries, 


8%. U.S. net tmport reliance, excluding 
Puerto Rico and the Virgin Islands, was 5% 
of apparent consumption. 

Imports of white nonstaining portland 
cement decreased to 90,000 tons, 23% 
below 1981 imports. Canada was the pri- 
mary source in 1982, providing 54% of the 
total, followed by Spain, 30%; Belgium- 
Luxembourg, 11%; French West Indies, 3%; 
and seven other countries, 2%. White 
cement imports from Canada were 10% 
greater than that of 1981. 

Delta Cement, a subsidiary of the West 
German trading company Stinnes AG, clos- 
ed its 33,000-ton terminal at Stockton, Calif. 
The terminal had been opened in 1981 for 
transshipment of imported cement from the 
Nihon Cement Co. of Japan. 
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Table 18.—U.S. exports of hydraulic cement and cement clinker, by country 


1980 1981 1982 

Country Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 
Bahamas_________________ 1,073 $180 3,126 $300 515 $70 
Canada uunc 123,283 9,571 208,278 18,251 134,340 18,748 
Ecuador __ _ 279 107 517 210 751 177 
Haiti -------—— 24 3 346 37 576 52 
Leeward and Windward Islands 603 53 1,422 160 1,906 199 
Mexico __________________ 54,658 4,927 69,968 7,374 54,878 5,145 
Perg tet ee ĩ ee 22 9 1,575 347 428 79 
Saudi Arabia ______________ 944 332 4,157 1,429 2,336 877 
Venezuela ________________ 329 74 2,528 699 4,027 1,143 
Other! __________________ 15,189 11.741 710,860 12757 3.609 966 


!!! ole epee 186,404 16,997 302,777 31,564 203,366 27,456 


"Revised. 
! Includes 49 countries in 1980; 53, in 1981; and 50, in 1982. 


Source: Bureau of the Census, U.S. Department of Commerce. 


Table 19.—U.S. imports for consumption of hydraulic cement and clinker, by country 
(Thousand short tons and thousand dollars) 


1980 1981 1982 
Country Q ay Value Quantit Value Guit Value 
u ——————— Quantity ———— —— Quantity ——————————— 
PR Customs | Cif! iac: Customs Cif! i Customs | Cif! 
Australia 1 67 113 67 2,158 3,223 116 4,027 5,833 
Bahamas ...... 298 12,108 13,279 4 195 223 57 2,245 2,666 
Canada 2, 635 90,597 100, 330 2, 338 83,660 97,390 2.074 16,198 82,432 
Denmark 24 944 1.041 52 1.997 2.517 52 1.629 2.232 
Francdde ` 251 13,699 14,274 239 12,614 13,351 131 6,058 6,296 
apan ________ 619 20,822 25,757 569 20,944 26,032 87 3.153 4,519 
Korea, Republic of _ E s KI rd "- e 19 148 757 
Mexico- ------- 329 13,841 15,924 83 4,623 4,625 132 6,154 6,228 
Spain 479 22,458 28,461 322 12,357 15,800 245 8,626 11,891 
Other 627 21,037 28,827 323 12,692 16,098 16 1,448 2,059 
Total 5,263 195,573 228,006 3,997 151,240 179,259 2,929 110.886 124,912 


1Cost, insurance, and freight. 


Source: Bureau of the Census, U.S. Department of Commerce. 


Table 20.— U.S. imports for consumption of clinker, by country 
(Thousand short tons and thousand dollars) 


1980 1981 1982 
country T Value — Value — Value 

uantity Cus- m uantity Cus- ua uantity Cus- 1 

toma Caf. tome C.i.f. tors Cif. 
Canada _________ 800 25,787 27,998 578 19,421 21,570 320 11,326 12,621 
France__________ 249 13,554 14,114 239 12,605 13,336 130 6,057 6,296 
Japan 506 16,797 20,838 374 12,938 16,442 Tem ik mae 
Spain 298 16,270 18,629 34 1,152 1,359 we cas x 
Other 64 1.523 2,163 1 331 435 20 1,002 1,003 
Total 1.917 73,931 83,742 1.226 46,447 53,142 470 18,385 19,920 


!Cost, insurance, and freight. 


Source: Bureau of the Census, U.S. Department of Commerce. 
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Table 21.—U.S. imports for consumption of hydraulic cement and clinker, 


Customs district and country 


Anchorage: Canada 


Baltimore: 
Germany, Federal Republic of 
Yugoslavia- ------------- 


Total?_____________- 


Germany, Federal Republic of 
United Kingdom 


Detroit: 
Belgium-Luxembourg - ------ 
Canada. escis 


Total? _____________ 


El Paso: 
Germany, Federal Republic of 
NMI 88 


Total? Lane: 
Great Falls: Canada __ __ 


Honolulu: Japan ____________ | 


Houston: | | 
Germany, Federal Republic of 
United Kingdom 


Los Angeles: 
Australia. |... 
Canada o nce 
Germany, Federal Republic of 
Japan — 
Spail au eoe ꝛð 
Yugoslavia. ------- sd fd iat hae 


Miami: 
Bahamas__ ________ 8 
Belgium-Luxembou |. . .. 
Canada O . . . | | |... 


See footnotes at end of table. 


by customs district and country 
(Thousand short tons and thousand dollars) 


1981 1982 
Quan- Value Quan- Value 
tity Customs C. i. f. tity Customs Cif! 
14 1,124 1,633 45 2,011 2,346 
(2) 1 3 - a 
1 131 139 t ae I^ 
1 132 143 — = N: 
__ " e (2) 3 3 
690 23,713 26,732 643 23,691 25,849 
2 61 68 T ty: d 
(?) 1 1 v E NT 
692 23,115 26,801 643 23,691 25,849 
ae e eee (?) (2) 1 
M =e Le (?) 1 1 
(2) (2) : NM w __ 
(2) (2) 2 (2) 1 2 
26 864 1,004 (2) (2) 1 
(2) 1 8 S "- m 
492 17,298 18,990 239 11.957 12,582 
492 17,300 718,993 239 11,957 12,582 
5 148 238 86 2,921 3,285 
(3) (?) 1 = EIS E 
1 61 61 22 1,129 1,129 
1 61 62 22 1,129 1,129 
27 1,065 1,331 zum 2t "—- 
34 1.142 1.340 MS SA p: 
60 2,207 2,671 T "E "T 
4 568 610 5 414 414 
(2) 6 11 ores "um ae 
(2) 6 9 (2) 24 26 
(2) 148 190 2n E M 
(2) 155 r199 (2) 24 26 
(2) 23 23 Em a TM 
"o u » (2) 
80 4,364 4,366 83 3,773 3,795 
81 4,388 4,389 83 3,780 3,803 
67 B W 116 W w 
(2) W W n m = 
(?) W W (2) W W 
(2) W W - I En 
1 W W (2) W W 
(2) w W 2 W W 
68 2,888 4,311 118 4,639 6,000 
4 195 223 38 1,502 1,805 
1 71 116 4 257 420 
10 299 339 
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Table 21.—U.S. imports for consumption of hydraulic cement and clinker, 
by customs district and country —Continued 


(Thousand short tons and thousand dollars) 


f 1981 1982 
Customs district and country Quan- Value Quan- Value 
tity Customs C.i.f.1 tity Customs C. i. f. 
Miami —Continued 
Colombia 47 1.226 2,129 =e moo "- 
Denmark 52 1.801 2,265 52 1,627 2,232 
I/ ö 2) 3 3 M ae ae 
Mexico ---------------- = = PES "E 6 217 245 
Spain - ----- -=a 211 6,536 8,577 146 4,229 6,036 
Total __ == = 325 10,131 13,653 246 7,832 10,738 
Milwaukee: Canada ---------- one xs NT 21 661 715 
New Orleans: 
Canada `- n 43 1,312 2,012 20 666 972 
Germany, Federal Republic of _ _ (2) 14 19 _ ME ms 
Hong Kong ___ m "o E um (2) 52 53 
des RERO SENE AN 4 102 158 a2 bid "n 
ited Kingdom (2) 10 12 "e AM 8 5 
Total? _____________- 46 1,438 2,200 20 718 1,025 
New York City: Norway- ------—- 70 1,836 2,643 me as ai 
Nogales: Mexico ___________- 1 62 62 (2) 10 10 
Norfolk: 
Canada- --------------- ED 8 E (?) 4 4 
Fran de 45 4,602 4,739 24 2,439 2,503 
Germany, Federal Republic of (2) 1 1 (2) 4 5 
Total uuu u un FS 45 4,603 4,740 24 2,447 2,512 
8 Canada 72 2,330 2,582 163 5,043 5,043 
embina: Canada 85 4,189 4,758 54 2,827 2,827 
Philadelphia: Germany, Federal 
Republic of |. (2) 6 7 8 e on 
Portland, Maine: Canada 13 387 389 10 337 337 
Portland, Oreg.: Canada 10 498 529 Dus "e Ss 
St. Albans 
Canada_______________~_ 396 11,404 14,859 468 14,112 14,112 
South Africa, Republic of- (2) 2 2 v EM iu 
Tot! 396 11.406 14,861 468 14,112 14,112 
San Diego 
Japan... 22 _ 65 3,197 3,409 70 2,583 3,672 
Mexico _______________~_ 1 136 136 15 824 824 
United Kingdom 72 3,666 3,839 ce 2 Am 
Total 139 6.999 7.384 85 3,407 4,496 
San Francisco: 
1 9595 J) ³ĩ E s == 2) 28 45 sn, ix. ante 
PDC is Sag i= em QR 112 4,038 5,404 18 569 838 
Kid Republic of |... n M" PM 19 748 757 
Total... ~~ ~~ Le 112 4,066 5,449 37 1,317 1,595 
San Juan, Puerto Rico: 
Belgium- Luxembourg 7 753 1.116 6 593 910 
Senad 3 297 462 5 521 880 
Colombia 1 101 122 1 65 74 
France 2 ei (2) 4 8 = 22 = 
Spall secca zt umu tat. 8 891 1,426 3 249 395 
l 19 2,047 3,134 15 1.428 2,259 
Seattle 
Canada --------------—- 108 5,099 5,352 78 3,194 3,670 
FF³˙ ³ AA 88 391 13,258 16,584 (?) 6 9 
Totali AA 499 18,357 21,936 78 3,200 3,679 
Tampa: ‚ eee 
Bahamas = 8 ae 19 741 861 
Canada________________ 340 13,040 15,485 165 7,715 9,328 
Denmark 1 230 290 


See footnotes at end of table. 
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Table 21.—U.S. imports for consumption of hydraulic cement and clinker, 
by customs district and country —Continued 


(Thousand short tons and thousand dollars) 


1981 1982 
Customs district and country Quan- Value Quan- Value 
tity Customs C. i. f. tity Customs C.i. f. 
Tampa —Continued 
BRAanCe: s pupa Ete 194 W W 107 W W 
Mexico ________________ ENS M NM 6 206 233 
Norway rss 76 2,459 2.970 e a — 
Span 64 W W 96 W W 
Sweden NER NN E aoe EN e 
United Kingdom 30 1,016 1,195 70 39 54 
Total: u: Z ee 105 28,265 32,537 463 16,652 19,674 
Virgin Islands of the United States: 
Dominican Republic _ ..... 2 115 170 1 157 233 
French West Indies. 13 890 1,099 3 168 217 
rr 15 1.005 1.269 4 325 450 
Grand totals?v _ _ _ _ __ 3,997 151,240 179,259 2,929 110,886 124,912 
W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Cost, insurance, and freight. 
2Less than 1/2 unit. . 
Pata may not add to totals shown because of independent rounding. 
Source: Bureau of the Census, U.S. Department of Commerce. 
Table 22.—U.S. imports for consumption of cement and clinker 
(Thousand short tons and thousand dollars) 
Roman, portland, Hydraulic White 
other cement nonstaining Total 
- hydraulic cement clinker portland cement 
od Value Value Value Value 
Quantity (cus- Quantity (cus- Quantity (cus- Quantity (cus- 
toms) toms) toms) toms) 
PTT 3,589 119.048 2,968 69,264 40 2,330 6,597 190,642 
1919/4 puer eh oue t 4,664 165,258 4,668 131.873 81 5,227 9,413 302, 358 
o E EE 3,232 115,271 1,917 73,931 114 6,371 5,263 195,573 
T98 b enc e cese ni 2,654 94,653 1,226 46,447 117 10,140 3,997 151,240 
IJ; K 8 2,369 81,710 470 18,385 90 10,791 2,929 110,886 


Source: Bureau of the Census, U.S. Department of Commerce. 


WORLD REVIEW 


World cement production in 1982 remain- 
ed essentially the same as in 1981. The 
continued slump in public works and pri- 
vate construction activity in most indus- 
trialized nations in 1982 was viewed as the 
primary contributor to the state of the 
cement industry that was reflected in the 
decline in plant expansions and construc- 
tion. Less developed countries, however, 
continued a flurry of activity involving 
plant capacity expansions, construction, 
and modernizations; these countries were, 
in order of cement production, China, India, 
and the Republic of Korea. 

Some countries continued attempts to 
develop new markets for the sale of their 


excess cement. For example, the German 
Democratic Republic continued to seek mar- 
kets in Western Europe; Japan, Australia, 
and the Republic of Korea exported to the 
United States west coast markets; and 
Mexico continued attempts to capture a 
greater share of the United States markets 
by expanding exports beyond the California 
coast to include the gulf and Atlantic sea- 
boards. 

Energy conservation continued to be an 
area of concern to cement producers world- 
wide. This was reflected in the industry’s 
switch to the dry-process and to the addition 
of preheaters. Also, the industry continued 
to reduce its dependence on oil by con- 


CEMENT 


verting to coal as the major source of kiln 
fuel. 

Rock Products magazine published its 
annual International Cement Review cov- 
ering significant worldwide happenings in 
the cement industry.5 

Argentina.—Although cement production 
in Argentina declined during the previous 4 
years, the industry continued with new 
plant construction, as well as modifications 
to existing plants. Cementera Santa Cruz 
S.A. was completing work on its 1,900-ton- 
per-day cement plant in Santa Cruz Prov- 
ince; Cementos N.O.A.'s Rio Juramento ce- 
ment plant near Salta was expected to open 
in 1983 with a capacity of 689,000 tons per 
year; and Juan Minetti S.A. completed con- 
struction of its 790,000-ton-per-year cement 
plant in Jujuy Province. Together, these 
plants were expected to increase Argenti- 
na's annual production capacity to 12.8 
million tons. 

Australia.—Northern Cement Pty. Ltd. 
announced the construction of a clinker 
grinding plant in Darwin, Northern Territo- 
ry. Commissioning was expected in 1984. 
The firm was jointly owned by Adelaide 
Brighton Cement Ltd. and Burns Philip and 
Co. Ltd. 

Benin.—A 550,000-ton-per-year plant 
built jointly for Benin and Nigeria was 
commissioned in 1982. The plant, the coun- 
trys newest, was to be operated by Société 
des Ciments d'Onigbolo. Although the plant 
is located in Benin, most of the cement was 
to be exported to Nigeria. 

Brazil.—Cement production capacity con- 
tinued to increase because of plant con- 
struction and modernization. Camargo Cor- 
rea Industrial S.A. was installing a coal- 
grinding system and new cement mills, 
including a new kiln at its Eldorado plant in 
Apiai; Cimento Mava S.A. opened its 2,200- 
ton-per-day plant in Contegalo. The latter 
facility was considered to be the most mod- 
ern cement plant in South America. Cia. de 
Cimento Portland Rio Branco completed 
construction of two new 2,400-ton-per-day 
production lines at its plant at Curitiba in 
Parana; Cimento Santa Rita S.A. at Sao 
Paulo, increased clinker production at its 
No. 4 kiln from 880 to 1,490 tons per day; 
and Cimento Tupi S.A. added a precal- 
cining system to its Pedra do Sino plant and 
increased its clinker production by 220 tons 
per day. Cimento Tupi formed, with a coal 
mining group, a joint venture to build a 
clinker grinding plant at Porto Alegre in 
the State of Grande do Sul; the plant, with a 
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330,000-ton-per-year grinding capacity, was 
to go into operation in mid-1983. 

Canada.—Canadian cement shipments in 
1982 decreased about 20% from those of 
1981 because of canceled or postponed con- 
struction projects in Quebec and eastern 
Canada caused in part by decreased exports 
to the United States. Western Canada, 
which had enjoyed increased construction 
activity during the last decade, required 
16% less cement in 1982 than that of 1981. 
Cement exports decreased 16%, while clink- 
er exports decreased 45%.“ 

Chile.—Fábrica de Cemento el Melon 
S.A., owned by Blue Circle Industries Ltd., 
completed installation of a new preheater 
and precalciner four-stage kiln at its LaCal- 
era plant, thereby raising its annual capaci- 
ty by 100% to 1.6 million tons. 

Germany, Federal Republic of.—West 
German cement producers continued to con- 
vert their plants from oil to coal. During the 
past 10 years, cement producers have re- 
duced their dependence on oil from 80% to 
8%. 

West German cement production declin- 
ed for the third consecutive year. According 
to Bundesverband der Deutschen Zement- 
industrie e.v., the industry did not foresee 
any improvement and expected to reach a 
production low in 1983. 

Greece.—Cement production in Greece 
remained the same as in 1982. The Greek 
Government was reviewing applications for 
constructing eight cement plants in various 
parts of the country. If all applications are 
approved, the new plants were expected to 
add 14 million tons to the country’s annual 
cement production capacity. 

India.—The Indian cement industry con- 
tinued to pursue an aggressive program of 
expansion by operating existing plants at 
production capacity, by modernizing others, 
and by establishing large modern cement 
plants as well as cement miniplants. Plans 
called for expanding existing production 
capacity by 49% to 48 million tons by 1985. 

Indonesia.—Cement production, con- 
sumption, and imports increased for the 
fourth successive year, while exports declin- 
ed. During 1982, the Indonesia Cement As- 
sociation reported a production increase of 
7% and a consumption increase of 8.5%. 
The difference between domestic supply and 
demand was balanced by imports from Ja- 
pan, the Republic of Korea, and Singapore. 
Exports, which decreased 361% from those 
of 1981, went to India and Thailand. Plant 
expansions and modernizations scheduled 
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to come onstream by 1985 were expected to 
more than double Indonesia’s existing an- 
nual cement production capacity of 8.7 mil- 
lion tons. 

Iraq.—With several new plants under 
development and an increase in capacity 
planned for some existing plants, Iraq 
planned to triple its cement production by 
1987. Iraq produced about 6 million tons in 
1982, and imports rose significantly. 

Ireland.—Irish Cement Ltd. continued 
expansion of its Limerick cement plant, 
which, when completed, was expected to 
add 2,300 tons per day of capacity. 

Japan.—A decline in both public works 
and private construction was viewed as the 
primary cause of decreases in cement pro- 
duction and shipments during 1982. Exports 
increased significantly, rising to 12.3 mil- 
lion tons, the highest level since 1979. Im- 
provements in exports were attributed to 
increased sales to customers in Southeast 
Asia and the Middle East. 

The Japanese cement industry completed 
its conversion from use of oil to coal. 

Jordan.—Construction work continued 
on a 2.2-million-ton-per-year cement plant 
at Rashadiya in southern Jordan. The 
plant, which was expected to begin produc- 
ing in 1984, was to produce cement for 
shipment to Iraq and Saudi Arabia. 

Jordan Cement Factories Co. Ltd. com- 
pleted expansion of a new 3,300-ton-per-day 
production line at the Fuhais plant and was 
planning an additional 3,300-ton-per-day 
production line at this same plant. 

A 110,000-ton-per-year white cement fa- 
cility built near Amman by a Jordanian- 
Syrian consortium was scheduled to go 
onstream in 1982. 

Korea, Republic of.—Cement production 
in 1982 increased about 15%, while exports 
remained near the 1981 level. The Republic 
of Korea continued to build its export capa- 
bilities and began exporting to Hawaii. 


Most of its 1982 cement exports went to 


India, Hong Kong, Singapore, Saudi Arabia, 
and the United Arab Emirates. 
Lebanon.—In the latter part of 1982, 
Société des Ciments Libanais announced 
plans to convert two production lines at its 
Chekka cement plant from wet to dry proc- 
ess. The conversion would increase each 
kiln capacity by 100% to 3,300 tons per day. 
Malaysia.—Kedah Cement Sdn. Bhd. con- 
tinued plans to build a 4,400-ton-per-day 
plant in Pulava Langkawi, Keda State. The 
plant was expected to begin production in 
1984. Clinker from the plant was planned 
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for export to Singapore. In other activity, 
Perak-Hanjoong Simen Sdn. Bhd. continued 
plans to build a 1.3-million-ton-per- year 
plant in Perak, due to go onstream in 1985. 
Associated Pan Malaysia Cement Sdn. Bhd. 
was building a new 550,000-ton-per-year 
dry-process line, scheduled to go onstream 
in 1984 to replace two wet-process lines at 
its Konthan plant; Blue Circle, which own- 
ed 30% of the company, was the consultant. 

Mexico.—The Mexican cement industry 
continued work on plant construction and 
expansions that reportedly would result in 
a considerable amount of excess clinker 
production during 1983. Cementos Tabasco 
(Apasco Group) began operating its 830,000- 
ton-per-year plant in Macuspana, and Ce- 
mentos de Chihuahua S.A. completed ex- 
pansion of its Chihuahua plant by adding a 
1,900-ton-per-day production line. Plant ex- 
pansions by three other Mexican cement 
producers were expected to add 7,600 tons 
per day to capacity when completed in 1983. 

Oman.—Oman Cement Co. continued 
construction of its 660,000-ton-per-year 
plant in Rusayal. The plant was expected to 
begin production in 1984. Another plant in 
the southern Province of Dhofar was under 
construction. The  230,000-ton-per-year 
plant was expected to supply the local needs 
of southern Oman. 

Saudi Arabia.—Saudi Arabia’s require- 
ments for cement continued to grow. The 
country’s needs were met principally by 
imports, which had increased about 15% 
during each of the past several years. Sever- 
al companies were planning plant modern- 
izations or new plant construction, which 
would add substantially to the country’s 
cement production capacity. Saudi Kuwaiti 
Cement Manufacturing Co. was planning 
the largest cement plant ever to be built in 
Saudi Arabia, with a capacity of 8,400 tons 
per day. The plant, near Khursaniyah, was 
scheduled to begin production in 1984. In 
addition, a 220,000-ton-per-year white ce- 
ment plant was being planned by Saudi 
White Cement Co. near Riyadh. 

South Africa, Republic of.—Cement pro- 
duction in the Republic of South Africa 
remained the same in 1982, according to the 
South African Cement Producers Associa- 
tion. The Republic of South Africa’s in- 
stalled cement production- capacity at the 
end of 1982 was 8.8 million tons. Several 
cement-producing companies planned plant 
expansions and construction, which, when 
completed, would substantially increase the 
country’s cement production capacity. 
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Spain.—Spain, the world’s leading ex- 
porter of cement, exported about 50% of its 
production. Most of these exports went to 
Saudi Arabia, Nigeria, and Egypt. 

Switzerland.—The Swiss cement industry 
completed its switch from oil to coal firing 
in 1982. 

Turkey.—Turkey’s annual cement pro- 
duction capacity, 22 million tons, was ex- 
pected to increase in 1983 when seven new 
dry-process cement plants, each with a 
1,900-ton-per-day capacity, were scheduled 
to go onstream. The new plants are located 
at Edirne, Denizli, Ladik, Ergani, Adiya- 
man, Urfa, and Siirt. 

United Kingdom.—Blue Circle announc- 
ed plans to spend $74 million in 1983-84 as 
part of a $490 million, 5-year program to 
strengthen the company’s cement produc- 
tion and distribution operations in the 
United Kingdom. Planned improvements 
included installation of air suspension pre- 
calcining processes; installation of improved 
process control equipment; and install- 
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ation of new bagging, storage, and loading 
systems. 

Blue Circle announced plans to update a 
plant that converts refuse to cement kiln 
fuel. The plant, at the company's Westbury 
Works in Wiltshire, had been the first 
commercial plant of its type in the world 
using processed refuse to replace about 10% 
of the coal used as the main kiln fuel. The 
project was expected to be completed in 
1983. 

Use of cement-extending materials was 
an area of consideration by cement produc- 
ers in the United Kingdom. While the use of 
energy-saving extenders such as fly ash and 
furnace slag in cement manufacture and as 
additions to concrete mixes had been widely . 
accepted in many parts of the world, partic- 
ularly in Europe, these materials had seen 
only limited use in the United Kingdom. 
Because of continuing high energy costs in 
cement manufacture, increased use of ex- 
tender materials in the United Kingdom 
was predicted." 


Table 23.— Hydraulic cement: World production, by country! 


(Thousand short tons) 

Country 1978 1979 1980 1981” 1982* 
Afghanistan?__________________________ 140 155 *55 *65 65 
Albania — 1880 r930 1,100 1,200 1,200 
Algeria: nu t scu LLL E 2,973 4,153 4,410 *4,630 4,630 
Angola" c cn d Ü˙r ... 440 440 265 275 275 
Argentina. d Eod iE IE. 6,962 7,349 7,863 7,328 36,158 
Australia . i es ee 5,504 5,779 6,059 6,554 6,100 
kr ³ 8 6,482 6,185 6,013 5,829 5,800 
Bahamas ____________________________ 364 496 520 32 55 
Bangladesh 373 355 370 380 3359 
Belgium «ccu eec n A se 8.351 8.491 8.247 8.270 8,200 
i ß ce a 36 l 280 277 327 402 3330 
FBF ³¹¹dww ⅛ͤð Ie Lari ni a 24,559 27,419 29,975 31,415 28,000 
All aonana SS G ee 5,676 5,954 5,907 5,989 6,200 

7;;öÜ; ⅛o 6 0 A a a c 280 431 426 420 340 
CATING NOON s. uui ð K y e390 540 250 €300 300 
Canada o S. 2 L t lc a uu E ae Sra S gz. 11,374 12,969 11,571 11,183 39 279 
Cape Verde Islands 17 17 17 18 18 
F at tale y ³ĩðVüfĩ ts al ype a Ea 1,297 1,491 1,727 2,036 1,200 
China uuo m kx 0 re i td St 71,914 81,461 88,030 92,600 104,000 
ColombiB. u Z: 2 2.254.025.5863 Bein eee bus mmc. 4,578 4,693 4,796 5,730 35,545 
Costa Rica un s tuo · A AAA et 540 582 610 165 830 
Gh] ::: ⅛ dd nee 88 2,989 2,879 3,121 3,629 33 487 
J’ ³ e ð y u 8 1.220 1.251 1.359 1.141 1.100 
Czechoslovakia. . .. 222222225 11,248 11,307 11,624 11,735 11,400 
Df os o See eurer sc 2,895 2,659 2,113 1,766 1,760 
Dominican Republik 9 977 1,119 1,048 1,000 
Ecüádor — ß ee ess, fs use ahah 919 1,211 1,531 1,600 1,500 

DU eA cM CE oun oe aS usa 3,307 3,260 3,338 *3,910 34.696 
El Salvador » nu s a S S 8 502 642 573 5 550 
ne ß eeu a 95 102 121 154 175 
Ir ³ͤ E AAA Sasa th 90 106 93 101 105 
Finland om 1,878 1,928 1,976 1,970 2,000 
France Le Ü¹i. ä ͥ ci A eeu AL ie SL 30,892 31,774 32,082 31,117 28,800 
Gabon ?n?s?s‚?sss a ee m 15 1101 121 165 190 
German Democratic Republic- - - ------------- 13,802 13,529 13,717 13,780 13,780 
Germany, Federal Republic of 38,915 40,415 39,183 36,408 35,300 
C! ³ V ⁰ O E 551 1298 265 442 440 
CO a an ³ꝛ”¾]ſùwd 12,434 13,336 14,495 14,880 14,880 
Guatemala a mimi mE eee 632 627 626 6 
UV se puas xx Aria Lens 274 r261 268 252 254 
Henner. a ĩ 2 298 r255 490 248 275 
Hong Kong. ----------------------—--—— 1,362 1,410 1,641 1,660 1,540 
Hungary 2 ß 5,251 5,354 5,137 5,110 34,815 
ü⁰Äĩ¹U ⁰ A A ee ee 147 139 134 134 130 
II/. een et eg lee es 21,561 20,133 19,511 22,885 24,800 
Indonesien 4,072 5,179 6,417 7,544 8,200 


See footnotes at end of table. 
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Table 23.—Hydraulic cement: World production, by country! —Continued 


(Thousand short tons) 
Country 1978 1979 1980 1981” 1982* 

PEÄrͥͥ ⁰5rww Q— 13,227 9,921 8,818 “8,820 10,470 
AGS ex melt nici aa 828 5,070 5,622 6,063 6,170 6.170 
Ireland (Z ZE ⁰ʒ . ee 1.991 2,278 2,059 2,136 2,100 
;ͤĩͥi ii € 2.200 2,116 2,302 2.271 2,200 
[cl DE 42,144 43,309 46,046 45,804 346,297 
damalcá 2 L u L eese n nu Ly cs uu 324 249 159 180 180 
/ ³Ü—ꝛ y LL ee Es 93,566 96,787 96,956 93,511 92,600 
Jorda: lo es sl K ee ette 622 882 882 98 
Kampuchea _________________________- 11 2 ES d d 
Kenya us n ma ie ees 1.240 938 1.402 21, 430 1.430 
Korea, North — 7,717 8.818 8,818 8,800 8,800 
Korea, Republic ol 16,681 18,092 17,230 17,215 19,717 
e ee ales 685 1,146 1,441 1,707 1,700 
Lebanon oi p ht mus we a 1,522 2,239 €2,425 2,635 2,200 
7. ²˙1 CTETUR 146 150 117 e110 87 
e ec yn TEE gy GR ONCE NE COE EOP EG 3,527 3,527 3,527 3,530 4,400 
Luxembourg ggg 343 351 358 330 330 
Maass ³ 73 77 66 70 71 
II(öĩ5² rn ee a E a et 114 114 101 86 88 
I ͥͥͥͥ]0»Ü¾·. 8 2,421 2.497 2,589 3,123 3,300 

/ ee Ss Lau bi LL E 3 29 22 e 
MOeXICO c tee . ys 15,494 16,731 17,924 19,914 19,842 
Meng 8 183 202 196 231 390 
, ß E Lc UL 3,107 3,611 3,915 eg, 970 3,970 
Mozambique `- ----------------------——— 360 301 303 413 500 

PP EE EEE 4 2 34 28 
Netherlands ------------------i----——-- 4,319 4,080 4,128 3,858 4,000 
Nor 61 2 62 60 
New Zealand „ 880 833 827 833 860 
Nicaragua oc oni xe ⁰⁰ E 2 S Cus qh 219 95 170 110 110 
Ni) 8 45 42 45 41 44 
Ih E 1,693 1,918 2,205 °2 800 2,800 
ö/;ê m tuu n aa au le p e 12,460 2.422 2,307 1,964 31,879 
, . a 3,420 3,768 3,677 3,900 4,200 
Panama ____ d ee Be een Se 331 562 623 573 580 
Paraguay — ee ee 3 183 171 195 177 170 
•)))ßjjã 0 p dh CM de 72,2277 2,643 2,39] 3,995 32,855 
Philippines” ati L eet 88 4,784 4,354 4,941 4,508 4,400 

oland uc azu x ug mashu sas 23,920 21,138 20,330 15,680 17,680 
F ⁵ð u ⁵ D e s 5, 644 5,664 6,336 6,280 6,400 
Qalapi. L Za L u ip A ele iy he ees Se 2 r275 230 284 300 
Romanis. oe ³·¹w¹¹mꝛ 7ꝛ -m N a er 16,191 17,194 17,208 16,260 16,500 
Saudi Arabia - ðUſs y ⁰ 1,984 2,425 8 5,510 6, 
S LL S uo e oiii dose ee asss 394 420 426 425 
u tg ee teet ͤ LE ¿Fu 1,488 1,488 2,152 2,200 2,200 
South Africa, Republic oft 7,522 7,606 7,937 28, 800 8.800 
Spain (including Canary Islands) 33,326 30,768 30,875 31,693 32,000 
Sri Lanka. s sehe eL LM M Sese 634 653 629 108 120 
SUda e o tecum reca m 8 207 203 204 134 220 
SUüFInAmp. ß ee m eng 66 68 16 78 80 
Sweden] on s sod itu ⁰y Fi ibt. 2,592 2,631 2,778 2,557 32,538 
Switzérland. ------------------------_ 4,075 4,336 4,687 4,800 4,600 
SIL mec x ee Z n as Ae 1,580 2,036 2,199 2,458 2,480 
Taiwan ae ne AA Le ͤ wr 12,633 13,115 15,501 15,810 314,806 
DOWD l. uu l T ß h S us S suya 255 309 1,213 1,325 1,320 
Thailand. 52. . ..... 5,612 5,793 5,883 6,904 7,300 
Trinidad and Tobago 243 236 202 151 265 
Tunisia S aoe gee ot 972 1,524 1,962 2,210 2,200 
Ir ³⁰ỹ- ˙ ss m n ps 2 a 16,914 15,194 14,192 16,582 16,600 
CCC ³¹wàäAà ee — g ut 2 Es °88 55 11 22 33 
USSR St A ĩ A ĩͤ cd 139,945 135,605 137,843 140,180 3136,686 
United Arab Emirates 71,366 71,400 1,896 2,447 3,300 
United Kingdom _______ 17,544 17,791 16,323 14,140 14,300 
United States (including Puerto Rico) |... - ------- 85,480 85,904 16,109 12,932 364,341 
Uruguay 22 2 y ee eus eee 1756 1759 756 672 720 
Venezuela. 2.54 Duss muka ie ie e le iE a 3,777 4,386 5,338 5,400 36,166 
Vietnam os eher s s 8 929 804 106 120 880 
Yemen Arab Republik 69 99 89 90 94 
Yugoslavia: / gio es SERES unu 9,588 710,011 10,268 10,779 10,700 
LN MEER 5 520 496 449 e440 440 
1k; eee ge Sar Sola 136 220 176 154 3170 
Zimbabwe v cei eerie eee E 450 431 *440 *440 440 

Totals ET PEN 940,212 "961,309 974,800 983,250 982,670 


“Estimated. Preliminary. Revised. 

Table includes data available through June 22, 1983. 

7? Year beginning Mar. 21 of that stated. 

3 Reported figure. 

*Data for year ending June 30 of that stated. 

SConverted from officially reported data provided in terms of bags of cement. Conversion factor used assumes the bags 
reported are bags of 94 pounds, but this may be in error for at least a part of the total. 

Excludes natural cement. 
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TECHNOLOGY 


Cement.—The Bureau of Mines complet- 
ed an extensive characterization of dusts 
generated from cement kilns in the contigu- 
ous United States and Hawaii.* The miner- 
alogical and chemical composition was de- 
termined for 113 cement kiln dust (CKD) 
samples taken from 102 plants. The hazard- 
ous waste potential of CKD was assessed by 
performing U.S. Environmental Protection 
Agency Extraction Procedure toxicity tests 
on all 113 CKD samples. Only one of the 
samples tested contained a leachate concen- 
tration that did not comply with the specifi- 
cation; it slightly exceeded the toxicity cri- 
terion for lead. 

The Bureau of Mines determined the 
concentrations of fluoride, chloride, phos- 
phate, nitrate, and sulfate in waste CKD. 
Utilizing 113 CKD samples evenly repre- 
senting wet and dry rotary kiln processes, 
the Bureau developed a rapid analytical 
method for the determination of anions in 
CKD by ion chromatography (IC). The pro- 
cedure employs a sodium carbonate fusion 
of the sample followed by a water leach. 
Excellent agreement was obtained with the 
National Bureau of Standards (NBS) certi- 
fied values for fluoride, phosphate, and 
sulfate using seven NBS cement standards. 
In addition, good agreement was obtained 
for fluoride, chloride, and sulfate values in 
CKD when the IC method was compared to 
various wet-chemical methods.? 

The Bureau of Mines published a report 
of investigations containing the results of 
tracer gas studies conducted at three facili- 
ties where bagger hoods had been installed 
several years ago.'^ Bagger hoods have spe- 
cific application to packaging cement and 
other dry products that result in the dis- 
placement of dust-ladeh air. The objective of 
the studies was to reduce worker exposure 
to respirable dust without interfering with 
bag-filling operations. Results showed that 
bagger hoods and their related ventilation 
systems can be an effective method of re- 
moving airborne silica dust from the vicini- 
ty of the bagging operator. For optimum 
benefit, the study concluded that (1) make- 
up air must be evenly dispersed, (2) the hood 
enclosures and dust systems must be as 
airtight as possible, (3) the hood and collec- 
tor must be designed so that a minimum 
velocity of 200 feet per minute is maintain- 
ed in the front of the hood, and (4) the 
hoods and duct systems must be properly 
maintained. 


Brookhaven National Laboratory re- 
searchers identified commercial calcium 
silicate-bearing portland cement Type III as 
a promising regenerative sorbent for the 
removal of sulfur in fluidized-bed combus- 
tion of coal. Experiments involved agglom- 
eration of the cement in a drum to form 
pellets. Bench-scale testing indicated ac- 
ceptable performance of the pellets as well 
as improved economy compared with that of 
the conventional limestone desulfurization 
process.!! 

Hercules Cement Co., Stockertown, Pa., 
began marketing a new Type V sulfate- 
resistant cement that has as its primary 
characteristic a tricalcium aluminate con- 
tent of less than 5%. The cement is used 
primarily in construction of water and sew- 
age treatment plants, chemical plants, 
concrete pipe, and other  high-sulfate 
applications.'? 

Electric Power Research Institute com- 
pleted initial development of an acid-leach- 
ing process to extract metals from fly ash 
and was planning a 3-year, $600,000 scale- 
up project to obtain more information on 
the economics of operating a large-scale 
extraction system. Research indicated that 
utilities can recover large. quantities of 
aluminum and iron to augment income 
from the sale of limited quantities of fly ash 
to concrete manufacturers for use as a 
substitute for portland cement.'* 

Marketing Consultants International, a 
Frankfurt-based company, announced de- 
velopment of a new cementless structural 
material that is considerably cheaper than 
conventional concrete. Known as Gralitbe- 
ton, the material comprises a mixture of 
96% sand, containing less than 2% calcium, 
and 4% resin binder and is similar in 
appearance to natural sandstone. Since wa- 
ter is not necessary for its manufacture, the 
material should have particular appeal to 
third world countries where neither the 
usual concrete ingredients or water are 
readily available. 

Concrete.—According to Bureau of Mines 
supported research conducted by the Uni- 
versity of California, Los Angeles (UCLA), 
slate-limestone glasses made from rock 
wastes continue to look promising as an 
inexpensive substitute for asbestos as a 
cement reinforcement. High alkali resist- 
ance and low cost are primary virtues of 
asbestos when used as a cement reinforcing 
material, and the new glass fibers also 


200 


appear to be alkali resistant. UCLA is 
continuing its research to identify reasons 
why the material is so alkali resistant. In 
addition, Mansville Service Corp., under 
contract with the Bureau of Mines, was 
demonstrating that the material can be 
produced under industrial conditions. A 
sufficient quantity to thoroughly test the 
material as a cement reinforcement was to 
be produced.'5 

SRI International concluded studies on 
the potential use of glass-reinforced con- 
crete in solar collectors. The Menlo Park, 
Calif., research firm, under contract with 
the U.S. Department of Energy, developed a 
glass fiber-reinforced concrete solar collec- 
tor substructure. The substructure was con- 
structed using a mixture of sand-portland 
cement concrete and alkali-resisting glass 
fibers. The new technology promises a light- 
weight solar collector structure that is low- 
er in cost than standard aluminum and 
steel solar collectors. This is particularly 
significant because material for the collec- 
tor substructure accounts for 40% of the 
total cost of a solar thermal powerplant.!* 

A Sarasota, Fla., consulting engineer de- 
veloped and patented a superhydrated proc- 
ess for production of pervious concrete pave- 
ment to overcome drainage problems. The 
material is both strength and wear resis- 
tant. Other distinct features of the material 
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include its ability to produce high-strength, 
long-life concrete in relatively thin sections, 
4 to 5 inches instead of 8 to 10 inches; its 
bending resilience, making it suitable as a 
concrete overlay; its skid-resistant qualities; 
and its rapid setting ability.“ 


1Mineral specialist, Division of Industrial Minerals. 

2Supervisory mineral specialist, Division of Industrial 
Minerals. 

SBureau of Industrial Economics (U.S. Department of 
Commerce). Construction Review. V. 28, No. 2, March- 
April 1983, pp. 14-21. 

‘Engineering News-Record. ENR Materials Prices. 
V. 210, No. 1, Jan. 6, 1983, pp. 34-35. 

*Rock Products. International Cement Review. V. 86, 
No. 4, April 1983, pp. 55-94. 

$Canadian Mineral Surveys, 1982. Energy, Mines and 
Resources. Pp. 78-79. 

Chemical Industry (London). No. 21, Nov. 2, 1982, pp. 
829-834. 

*Haynes, B. W., and G. W. Kramer. Characterization of 
U.S. Cement Kiln Dust. BuMines IC 8885, 1982, 19 pp. 

?Kramer, G. W., and B. W. Haynes. Anion Characteriza- 
tion of Florida Phosphate Rock Mining Materials and U.S. 
Cement Kiln Dust by Ion Chromatography. BuMines RI 
8661, 1982, 8 pp. 

10 Vinson, R. P., J. C. Volkwein, and E. D. Thimons. SFe 
Tracer Gas Tests of Bagging-Machine Hood Enclosures. 
BuMines RI 8527, 1981, 10 pp. 

!!Yoo, H., P. J. McGauley, and M. Steinberg. Calcium 
Silicate Cements for Desulfurization of Combustion Gases. 
Brookhaven Nat. Lab., Upton, N.Y., June 1981, 46 pp.; 
NTIS DE820032465. 

12Rock Products. V. 85, No. 7, July 1982, p. 30. 

13Mining Congress Journal. V. 68, No. 5, May 1982. 


‘Quarry Management and Products (Nottingham, Eng- 
land). V. 9, No. 10, October 1982, p. 670. 


15Chemical & Engineering News. V. 61, No. 3, January 
1983, p. 47. 


léEngineering News-Record. V. 208, No. 25, June 24, 
1982, p. 21. 


"Page 12 of work cited in footnote 16. 


Chromium 


By John F. Papp! 


In 1982, chromium consumption contin- 
ued to decrease and was about 240,000 short 
tons, a drop of 29% from that of 1981 and at 
its lowest level since before 1955. The de- 
crease is a reflection of the continued weak 
demand for steel. Imports of chromite 
dropped, reaching the lowest level since 
1939, while imports of ferrochromium were 
at their lowest level in 11 years. Domestic 
ferrochromium production declined reach- 
ing its lowest level since before 1959. 

As a result of weak demand and expira- 
tion of the penalty duty on imports of high- 
carbon ferrochromium, the price of both 
chromite and ferrochromium declined in 


1982. 

Domestic Data Coverage.—Domestic pro- 
duction data for chromium ferroalloys and 
metal are developed by the Bureau of Mines 
by means of two separate, voluntary domes- 
tic surveys. These two surveys are the 
monthly Chromite Ores and Chromium 
Products and the annual Ferroalloys. The 
eight metallurgical industry operations list- 
ed in table 3 represent 100% of domestic 
production shown in table 4. Eighty-eight 
percent of those operations responded to 
both the Chromite Ore and Chromium 
Products and the Ferroalloys surveys. 


Table 1.—Salient chromium statistics 


(Thousand short tons) 
1978 1979 1980 1981 1982 
CHROMITE 
United States 
ExDOrS —— — no nou T Das sss 23 21 6 71 
Reexports_______________________ 29 28 44 67 57 
Imports for consumption _ — -—- - -- ----—-—-— 1,013 1,024 982 898 
nsumption — nnn „ 1,010 71,214 r977 889. 545 
Stocks, Dec. 31: Consumer __ _ 1,301 907 675 17728 545 
World: Production _ _ 712.064 712.170 12,886 P11,736 *10,907 
CHROMIUM FERROALLOYS! 
United States 
Production 199 273 2239 2226 2119 
Exportg |... 12 15 $2 14 5 
Reexports_______________________ 1 1 1 Q3) 
Imports for consumption ... _ 827 242 302 440 1 
Cons 7 + el as Lee LAC DE 486 528 412 423 262 
Stocks, 31: Consumer 79 56 58 54 
World: Production 8,083 8,458 8,490 P3,308 *8,016 


1High- and low-carbon ferrochromium plus ferrochromium-silicon. 
3Includes chromium metal, exothermic chromium additives, and other miscellaneous chromium alloys. 


Less than 1/2 unit. 


Legislation and Government Pro- 
grams.—No new stockpile goals for chromi- 
um materials were set in 1982 by the 


Federal Emergency Management Agency. 
Current goals and inventories are shown in 
table 2. There were no stockpile acquisitions 
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or disposals of chromium materials in 1982. 

The U.S. Department of Commerce in- 
vestigated the threat of imported ferroal- 
loys to impair national security, including 
ferrochromium, at the request of The Fer- 
roalloy Association under section 232 of the 
Trade Expansion Act of 1962. Commerce 
submitted its investigation report and rec- 
ommendations to the President in August, 
whereupon the report was reviewed by the 
National Security Council and the Office of 
Management and Budget. In December, the 
President directed further investigation in- 
to the impact of duties, tariffs, and break- 
point prices on imports and foreign trade. 
At the same time, the President endorsed 
upgrading of stockpiled chromite, among 
other ores. 

The Environmental Protection Agency 
(EPA) set out its final regulations in accord- 
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ance with the Clean Water Act on pollut- 
ants discharged in wastewater from inor- 
ganic chemical plants. The regulations 
published in June became effective in Au- 
gust. EPA estimates that the final regula- 
tion will result in the removal of 3 million 
pounds of chromium from wastewater. In- 
cluded in the regulation coverage are 
chrome pigments and sodium dichromate. 
Among the eight control and treatment 
options on which the final rule is based are 
sulfur dioxide, ferrous iron, or sulfide reduc- 
tion to reduce hexavalent chromium to 
trivalent chromium in preparation for alka- 
line precipitation. 

The penalty duty on the imported high- 
carbon ferrochromium valued at less than 
88 cents per pound of contained chromium 
expired in November. That penalty duty 
had been in effect since 1978. 


Table 2.—Stockpile goals and Government inventories for chromium as of December 31 


(Thousand short tons) 
Stockpil Inventory 
Material goals Stockpile Nonstock- 
e pile grade 
Chromite, metallurgical -—_—-—----------------------------- 8,200 1,957 531 
„nl bere wears 675 242 2 
Chromite, refractorꝝvu hh 850 391 un 
nferrochromium uu 185 402 
Low. carbon ferrochromium _______________~____~____________ 15 300 19 
Ferrochromium-silicon __ _ _ _ _ _ ~~ ~~ ~~~ 90 57 1 
Chromium m J ſ ³W A A y SION IER uta Ne es 20 4 . 
DOMESTIC PRODUCTION 


The major marketplace chromium prod- 
ucts are chromite, alloys, chemicals, and 
metal. In 1982, the United States produced 
alloys, chemicals, and metal from imported 
chromite. No chromite was mined domesti- 
cally. | 
The U.S. Geological Survey reported on 
the mineral potential of Alaska. The Survey 
has begun a study of chromite, among 
several minerals, in the State. The Anacon- 
da Minerals Company completed drilling 
chromite deposits at Red Mountain on the 
Kenai Peninsula, and the company entered 
into a 7-year exploration agreement with 
the Cook Inlet Native Corp. 

In California, two chromite-related | proj- 
ects are in progress. Noranda Exploration 
Inc. is planning to investigate chromite 
deposits along the California-Oregon border 
owned by Baretta Mining Inc. California 
Nickel Corp. is continuing development of 
its nickel deposit near Gasquet in Del Norte 
County, Calif. Chromite concentrates, 
among other minerals, reportedly will be 


byproducts of the operation. California 
Nickel and Cook International Inc. formed 
a limited partnership for this development 
in which Cook International provides $4 
million in return for 10% interest. 

Chromium ferroalloy and metal —ÓÀ 
tion in 1982 was 119,285 tons. Macalloy, 
Inc., which stopped ferrochromium produc- 
tion in 1981, began negotiating a takeover 
by Philipp Bros., Inc. (Phibro), its major 
creditor. The takeover negotiations were 
terminated without action in February be- 
cause Macalloy was unable to furnish a 
clear title. During negotiations, the ques- 
tion of conflict of interest arose publicly 
because Phibro is the exclusive U.S. sales 
agent for ferrochromium produced by Mid- 
delburg Steel and Alloys (Pty. Ltd. of 
the Republic of South Africa. In February 
1982, Macalloy filed for Chapter 11 protec- 
tion under the Federal Bankruptcy Code. In 
March, the company resumed production 
under protection of Chapter 11 in one of its 
two furnaces. 
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Table 3.—Principal producers of chromium products 


Company Plant 
Metallurgical naung m 
masco, Ltd., mium Mining & Smelting Corp. Div ---------------- Woodstock, Tenn 
Elkem AS, Elkem Metals CoO0o „ Marietta, Ohio, and 
Alloy, W. Va 
Foote Mineral e Keok lowa; and 
, W. Va. 
Interlake, Inc., Globe Metallurgical Div. I U l Beverly, Ohio 
Oy nb c i S ea S E m E erage Charleston, S.C 
Metallurg Inc., Shieldalloy Corp __ _ -_ eee Newfield, N.J 
SKW Alloys, Inc a ah ⁰⁰⁰⁰t ns ek een Calvert City, Ky., 
and Ni alls, N.Y 
h ee eee ee — M Steubenville, Ohio. 
industry: 
DLL MJ" e e RP ea Zaa Maple Grove, Ohio. 
Corhart Refractories Co., Inc __ _ _ „„ ascagoula, Miss. 
Davis Refractories, Inc __ _ 444„„ Jackson, Ohio 
General Refractories ko „œ„r! PEE Md., and 
Harbison-Walker Refractories, a division of Dresser Industries, Inc ... Hammond, Ind., and 
Baltimore, Md. 
Kaiser Aluminum & Chemical Corp ________________-__._--------- Moss Landing, Calif., 
and Columbiana, Ohio. 
North American Refractories, Co., Ltd - -- - - --- ----------------—-—-—-—- Womelsdorf, Pa. 
Chemical industry: 
Allied Chemical Corp |... ---------------—------—------——-———- Baltimore, Md. 
American Chrome & Chemical, In „„ Corpus Christi, Tex. 
Diamond Shamrock Corrss8sddd L2 22 LL 222-2 Castle Haynes, N.C. 


Table 4.—Production, shipments, and stocks of chromium ferroalloys 
and chromium metal in the United States 


(Short tons) 
Net production Producer 
: Net stocks 
Gross Chromium shipments Dec 31 
weight content : 
1981: 
Low-carbon ferrochromiummmmnmnnmn 
} 164,040 798592 134,766 45,680 
High- carbon ferrochromiu mmm 
Ferrochromiumsilicon" -———-—---------------—-— 
| 62,456 28,498 58,880 16,304 
yr cuui uA UMS M 
Total! 2 at tae 226,496 121,090 188,646 61,984 
1982: 
Low-carbon ferrochromium _____________________ 
\ 91,905 55,900 82,353 W 
High- carbon ferrochromium ___ _ _ _ _ 
Ferrochromium-silicon ~~~ ~___~__________ 
\ 27,380 18,561 36,961 63,631 
G ⁵ q q G (nd )l r Lor l) sap) a, s 
%% TTT. ³ T ul sms 119,285 69,461 119,314 63,631 


. |W Withheld to avoid disclosing company proprietary data; included with Other.“ 
Includes chromium metal, exothermic chromium additives, and other miscellaneous chromium alloys. 


SKW Alloys, Inc., ceased ferrochromium- 
silicon production in October at its Niagara 
Falls, N.Y., plant when the last operating 
furnace was shut down. SKW hopes to 
resume production in 1983. Interlake, Inc. 
stopped production at its Beverly, Ohio, 
plant in November. Interlake was expected 
to resume production in 1983. General Re- 
fractories Co., a producer of chromium re- 
fractories, expected to avoid bankruptcy 


proceedings by continuing to reduce inven- 
tories, receivables, and payroll while re- 
structuring its debt. 

American Chrome & Chemical, Inc., 
brought its new chromium chemical plant 
in Corpus Christi, Tex., into production in 
1982. The plant will produce sodium chro- 
mate and bichromate from chromite. Some 
of the bichromate will be consumed to 
produce chromic oxide in two grades, metal- 
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lurgical and refractory. Metallurgical-grade 
chromic oxide is used to produce alumino- 
thermic chromium metal, which is used in 
nonferrous alloying. Refractory-grade chro- 
mic oxide is used to produce corrosion- 
resistant refractory bricks and to color 
cement and concrete. 

E. I. du Pont de Nemours & Co. began the 
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second phase of construction of a chromium 
dioxide plant at Newport, Del. Plant con- 
struction was expected to be completed in 
1983. Chromium dioxide is produced from 
other chromium-containing chemicals. The 
new plant will double existing capacity and 
will produce magnetic particles for use in 
audio, video, and data storage tapes. 


CONSUMPTION AND USES 


Domestic consumption of chromite ore 
and concentrate was 545,000 tons in 1982. 
Of the total chromite consumed, the metal- 
lurgical industry used 49%; the refractory 
industry, 15%; and the chemical industry, 
36%. The metallurgical industry consumed 
210,000 tons of chromite to produce 119,000 
tons of chromium ferroalloy, metal, and 
other chromium-containing materials. 

Chromium has a wide range of uses in the 
three primary consumer groups. In the 
metallurgical industry, its principal use was 
in stainless steel. Of the total 268,000 tons of 
chromium ferroalloys and metal consumed, 
stainless steel accounted for 71%; full-alloy 
Steel, 1596; and high-strength, low-alloy and 
electrical steels, cast irons, and super- 
alloys, each 3%. Total chromium ferroalloy 
and metal consumption in 1982 decreased 
by 38% compared with that of 1981. 

Primary use of chromium in the refracto- 
ry industry was in the form of chromite to 
make refractory bricks to line metallurgical 
furnaces. Chromite consumption by the re- 
fractory industry decreased 46% compared 
with that of 1981. 

The primary consumer of chromium fer- 


roalloys and metal, and metallurgical and 
refractory chromite was the steel industry. 
Steel production decreased in 1981 and 
1982, resulting in decreased consumption of 
these chromium-containing materials. Con- 
sumption of refractory chromite was also 
affected by the changing methods of steel 
production. Steel used to be produced pri- 
marily in open hearth furnaces that are 
being replaced by electric furnaces and 
basic oxygen furnaces. The open hearth 
furnace uses more chromite refractories 
than the electric furnace, and the basic 
oxygen furnace uses virtually no chromite 
refractories. In addition, the technological 
innovation of using water-cooled panels on 
electric furnaces further reduces the need 
for chromite refractories. 

The chemical industry consumed chro- 
mite for manufacturing pigments, chromic 


acid, and sodium and potassium chromate 


and bichromate. Sodium and potassium 
chromate and bichromate are base materi- 
als used to make a wide range of chromium 
chemicals. Chromite consumption by the 
chemical industry in 1982 decreased 18% 
compared with that of 1981. 


Table 5.—Consumption of chromite and tenor of ore used by primary consumer groups 
in the United States 


Chemical 


Metallurgical 
industry industry industry Total 

Year Gross Gross Gross Gross 
NBC EM Onos E C EA C 

ousan ousan ousan ousan 
short tons) (percent) short tons) (percent) short tons) (percent) short tons) (percent) 
1978 __ 534 39.8 237 36.6 239 45.3 1,010 39.9 
1979 __ 114 38.4 r198 785.4 242 44.9 "1214 739.2 
1980 __ r577 35.9 r160 T35.8 240 T 45.8 977 138.4 
198117 503 35.7 148 37.3 238 42.6 889 37.9 
1982 270 85.1 80 36.4 195 44.9 545 38.8 
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Table 6.—U.S. consumption of chromium ferroalloys and metal in 1982, by end use 


(Short tons, gross weight) 
Low-carbon h-carbon Ferrochromium 
End use ferrochromium 5 silicon Other Total 
Steel: 

EROR Sa ee aane 2, 3,360 543 223 6,394 
Stainless. and heat-resisting _ _ _ 10,762 170,627 9,658 823 191,370 
fiken uk 5 10,128 26,978 2,511 1,210 40,827 

re ow-alloy and elec- 
F d 3 3,000 1,934 1,828 1,478 8,240 
Tod. JS 252 1,664 63 1,979 
Cast iron 713 5,984 46 314 7,057 
Superalloyhss 2,669 2,952 101 1.852 7,574 

Weldi materials (structural and 
acing) V 432 728 W 119 1.279 
Other alloy) --- 871 848 2 970 2,186 
Miscellaneous and unspecified .. _ _ _ 909 161 13 81 1,164 
Total: o ences $2,004 214,781 14,765 36,510 268,070 
Chromium content _ _ _ _ _ _ 21,214 126,081 5,421 4,545 157,211 
Stocks, Dec. 31, 19822 8,459 21,798 1,237 32 593 29,082 


W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous and unspecified.” 


1Includes magnetic and nonferrous alloys. 
?Includes 2,710 tons of chromium metal. 
3Includes 476 tons of chromium metal. 


STOCKS 


Reported consumer stocks of chromite 
declined from 728,000 tons in 1981 to 


increased 3% in 1982 compared with those 
of 1981, while consumer stocks declined by 


48%. At the 1982 annual rate of chromium 
ferroalloy and metal consumption, producer 
plus consumer stocks represented a 4- 
month supply while consumer stocks alone 
represented a 1-month supply. 

Stocks of chromium chemicals (sodium 
bichromite equivalent) at producer plants 
decreased from 20,301 tons (revised data) in 
1981 to 18,421 tons in 1982. 


Table 7.—U.S. consumer stocks of chromite, December 31 


(Thousand short tons) 

Industry 1978 1979 1980 1981 1982 
Meisl!!! 155 416 219 r230 120 
Hefractory ucc ee AE e Li y ai oe 25 185 16] 134 128 112 
Chemical_____________________ S S s S ccco 361 330 822 870 313 

6: ye at ð z EA 1,301 907 675 1728 545 
"Revised. 


Table 8.—U.S. consumer stocks of chromium ferroalloys and chromium metal, 
December 31 


(Short tons, gross weight) 


Product 1978 1979 1980 1981 1982 
Low- carbon ferrochromium _____________~_ 6,455 6,683 5,432 5,198 3,459 
High-carbon ferrochromium... _ _ _ _ _ _ _ __ 69,196 45,465 50,258 46,601 21,793 
Ferrochromium-silicon |... SL 8,492 3, 701 2,578 1,801 237 
G; ee 8 2,618 2,465 1,935 2,468 2,598 
Total: ma neto ee es 81,761 58,314 60,203 56,068 29,082 


Includes chromium briquets, chromium metal, exothermic chromium additives, and other miscellaneous chromium 


oys. 
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PRICES 


There was some decrease in the price of 
South African chromite, while the price of 
Turkish chromite was unchanged. At the 
beginning of 1982, the published price of 
South African Transvaal chromite, 44% 
Cr. O,, no specified chromium-to-iron ratio, 
was $46 to $50 per ton, f.o.b. South African 
ports. In April, the price decreased to $44 to 
$47 per ton, a decrease of about 5%. From 
April through the end of the year, the price 
remained unchanged. The price of Turkish 
chromite, 48% Cr,. O,, 3:1 chromium-to-iron 
ratio, was $100 per ton, f.o.b. Turkish ports 
throughout 1982. 

The price of charge chrome, a high- 
carbon, low-chromium ferrochromium, de- 


creased in 1982, while the price of other 
chromium ferroalloys and metal remained 
unchanged. Price decreases were led by 
imported ferrochromium. In September, the 
price of imported 50% to 55% charge 
chrome decreased by about 5 cents per 
pound. In November, the 50% to 55% mate- 
rial price decreased by about 5 cents per 
pound and the 60% to 65% material price 
decreased by 3 cents per pound. In Dece- 
mber, charge chrome price decreases follow- 
ed the expiration of the penalty duty on 
imported high-carbon ferrochromium. Chro- 
mium ferroalloy and metal prices as publ- 
ished in Metals Week are shown in table 9. 


Table 9.— Price quotations for chromium materials at beginning and end of 1982 


Material 


U.S. charge chromium (50% to 55% chromium) ___ _ _ _ _ _ 
Imported charge chromium (50% to 55% chromium) _ _ _ — _ 


uy rted charge chromium (6096 to 65% chromium) 


B S. low-carbon ferrochromium (0 


Ferrochromium-silicon JJ 8 
Electrolytic chromium metall 


charge chromium (66% to Oe 555 
U.S. low-carbon ferrochromium (0.05% carbon 
Imported low-carbon ferrochromium (0.05% carbon?! _ _ _ _ 
Simplex (low-carbon ferrochromiumj ___ _ _ _ _ 


January December 

Cents per pound of chromium 
ERR 41.5 
3j 46.5-47.5 86 
3 48 49.5 41 
JT 52 -54 43 
% ͤ - 100 100 
wg eet 95 95 
JJ hun a 89 -95 89-95 
ick et arent u 00 100 

Cents per pound of product 
haee SE ENERO 84.5 34.5 
33 a 22 NE Š 375 375 


FOREIGN TRADE 


Exports of chromium materials decreased 
in 1982 compared with those of 1981. Except 
for chromium chemicals, imports of chromi- 
um materials decreased compared with 
those of 1981. In 1982, the value of imports 
exceeded that of exports for chromite, chro- 
mium ferroalloys, chromium metal, and 
chromium base pigments. The value of chro- 
mium base chemical exports exceeded that 
of imports. The value of chromium material 
imports, $139 million, exceeded that of ex- 
ports by $107 million in 1982. 

In 1982, the major recipients of chromite 
exports were Mexico, 66%; Canada, 20%; 
and Argentina, 13%. The major recipients 
of 4,943 tons of exported chromium ferroal- 
loys were Canada, 87%; the Federal Repub- 
lic of Germany, 7%; and Mexico, 4%. The 
major recipients of 213 tons of chromium 
metal (wrought, unwrought, waste and 


scrap) exports valued at $2.7 million were 
the Federal Republic of Germany, 27%; 
Mexico, 21%; Canada, 19%; Japan, 13%; 
and the United Kingdom, 12%. The major 
recipients of 2,161 tons of chromium- 
containing pigments exports valued at $7.4 
million were Japan, 23%; Canada, 20%; and 
Belgium, 17%. 

Imports of ferrochromium-silicon, all 
from Zimbabwe, totaled 6,993 tons, were 
valued at $3.3 million, and contained 2,725 
tons of chromium. 

Imports of chromium metal (wrought and 
unwrought), alloys, waste, and scrap totaled 
1,850 tons, and were valued at $10.1 million. 
The major suppliers of these imports were 
the United Kingdom, 42%; Japan, 40%; and 
China, 8%. 

Imports of chromium pigments totaled 
5,259 tons and were valued at $10 million. 
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The major suppliers of chromium pigments 
were Canada, 4096; the Federal Republic of 
Germany, 15%; the United Kingdom, 14%; 
and Japan, 8%. 

Imports of chromium chemicals totaled 
6,790 tons and were valued at $7.9 million. 
The principal suppliers were Romania, 
22%; Japan, 19%; the U.S.S.R., 16%; and 


the Federal Republic of Germany, 10%. 

U.S. import duties for chromium materi- 
als as of January 1, 1982, published in the 
Tariff Schedules of the United States, Anno- 
tated (1982) and U.S. import duties as 
established for January 1, 1987, published 
in the Federal Register, are shown in table 
13. 


Table 10.—U.S. exports and reexports of chromite ores and concentrates 
(Thousand short tons and thousand dollars) 


oes Exports Reexports 
Quantity Value Quantity Value 
ö•õĩ§dſ Ae Na eee ee i te uet 23 2,767 29 2,574 
y E d E EAEEREN E he ĩͤ SS SL Sa seua: 21 2,514 28 2,860 
1/çĩÜ·ðö ß ĩ . 88 6 1.447 44 8, 
JJ(ͥͤÜi ⁵⅛˙—˙ ³ ³ Add ⁊ ͤ v ͤ y ta 71 5,893 67 9,575 
1982-5 cpt 8 1,574 57 9,172 
Table 11.—U.S. imports for consumption of ferrochromium, by country 
Low-carbon ferrochromium High-carbon ferrochromium 
(leas than 3% carbon) | (3% or more carbon) 
Country Gross Chromium Gross Chromium 
weight content Value weight content Value 
(short (short (thousands) (short (short (thousands) 
tons) tons) tons) tons) - 
1981: 
Belgium 26 19 831 = -— — 
pm... MS iue zs 20,673 11,152 $8,601 
lt i ea eet a — Me! 2,767 1,799 1,385 
j REC 2,448 1,695 2,452 2 25 xe 
Germany, Federal Republic of 4,482 8,134 5,405 841 232 1 
I!) 8 722 528 892 amis EM ES 
Japan 1,404 944 2,123 aM EAE m 
, 1.246 778 1.042 556 356 539 
liri Ar ary FCC 2x Ens 2,915 1,447 1,224 
South Africa, Republic of- 714,209 9,026 11,479 246,358 130,483 102,865 
Spaee ns M S 1,383 922 701 
Sweden 7,959 5,681 9,047 3,308 1,819 1,428 
TCT 165 209 7.984 5,122 3,936 
Y Vi ce E Ee s SN 41,466 30,642 23,521 
Rt La PIE 7,875 5,482 7,402 54,486 85,986 28,971 
Total. u u 2 L. 2 40,602 27,453 40,082 387,637 219,961 178,529 
1982: 
„ eee ae -— Za 17,196 9,219 6,932 
Canadá. --—------------ 451 311 240 aes 
China- ˙²˙ AAA aee 18 11 13 5,489 8,602 2,659 
Germany, Federal Republic of 3,532 2,473 3,694 149 
ITC 8 465 346 A oe —— 
Japan. nnn 148 101 266 97 64 81 
Norway 2: ce 55 110 E = ae 
pines _____________ = 
South Africa, Republic of _ _ _ _ _ 8,316 5,205 6,987 47,004 24,628 19,343 
Sweden 4,210 3,045 4,954 =e — 
Turkey 73% ee o Dd. ee 5,934 3,809 2,910 
United Kingdom 20 15 22 2c 
Yugoslavia. _.__________- E as "e 15,583 10,153 8,144 
i Oo ee 5,576 3,855 4,806 26,951 17,721 15,484 
Total ou s 22,819 15,417 21,699 118,491 69,357 55,796 


TRevised. 
Data may not add to totals shown because of independent rounding. 
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Table 13.—U.S. import duties for chromium-containing materials 


EN TSUS Most favored nation (MFN) Non-MFN 
No. Jan. 1, 1982 Jan. 1, 1987 Jan. 1, 1982 
Ore: 
Chrome ore and concentrate .. _ 601.15 Fre No target duty _ _ Free. 
Metal and alloys: 
Low- carbon ferrochromium 606.22 3.99% ad valorem 3.1% ad valorem _ 30% ad valorem. 
High-carbon ferrochromium . — 606.24 1.9% ad valorem! _ No target duty _ _ 7.5% ad valorem. 
Ferrosilicon chromium ..... 606.42 10% ad valorem ... 1096 ad valorem .. 2596 ad valorem. 
Chrome metal (wrought, 
xs va sss waste sand scrap) 632.18 4.5% ad valorem _ _ 3.7% ad valorem _ 3096 ad valorem. 
mi 
Sodium chromate and dichro- 
mate 420.98 2.7% ad valorem 2.4% ad valorem 8.5% ad valorem. 
Potassium chromate and di- 
chromate ____________ 420.08 1.6% ad valorem ... 1.5% ad valorem _ 3.5% ad valorem. 
Chromium car bilde 422.92 5.3% ad valorem .... 4.2% ad valorem _ 25% ad valorem. 
Chromic acid 423.0092 ____do _______ 3.7% ad valorem . Do. 
Pigments: 
Chrome green 418.10 4.5% ad valorem _ _ No et duty 25% ad valorem. 
Chrome yellow bbb 473.12 %% weak. ec dd. Do. 
Chromium oxide green _ _ _ _ _ 478.14 F 3.7% ad valorem _ Do 
ed chromium oxide 
j) Ent ne UE 473.16 33 u 2 S 2 s doo Do. 
Molybdenum orange 473.18 5 No target duty _ _ Do. 
Strontium chromate _ _ _ _ _ _ _ 473.19 00 8.796 ad valorem Do. 
Zinc yellow . _ 418.20 __ HOO ge hee No target duty _ _ Do 
oe duty of 4.625 centa per pound on material valued at less than 38 cents per pound of chromium through Nov. 15, 


WORLD REVIEW 


World chromite production in 1982 
decreased to 10.9 million tons from 11.7 
million tons in 1981. Mine closings were 
reported in the Philippines, the Republic of 
South Africa, and Turkey. Two new chro- 
mite mines started operation in 1982, one 
in New Caledonia and the other in the 
U.S.S.R. New processing plants were re- 
ported in Albania and Madagascar. 

Construction of new or expanded ferro- 
chromium production facilities continued in 
Greece, India, the Philippines, and Turkey. 
Commerical ferrochromium production in 
new plants was expected to begin in India 
and in the Philippines in 1983. 

Albania.—Albania has reported third- 
stage construction of a new chromite con- 
centrator facility at Belqizé. The construc- 
tion will increase by about 50,000 tons per 
year of concentrate production capacity. In 
addition, Albania reported completing a 
chromite processing plant at Kalimash, lo- 
cated in northwestern Albania near Kukés. 

Australia. The Geological Survey of Tas- 
mania has reported that drilling by the 
Tasmania Department of Mines has out- 
lined two additional chromite prospects in 
the Rifle Range area of Tasmania. The in- 
dicated ore reserve in South Rifle Range 
Prospect is about 233,000 tons at a grade of 
about 15% chromite. The inferred ore re- 
serve in North Rifle Range Prospect is 
about 200,000 tons at a grade of 7.5% 


chromite. 

Austria.—The Voest-Alpine Group, one of 
the largest steel production and mining 
companies in Austria, was concerned with 
securing raw materials supplies, including 
chromium. The company partly owns Acoje 
Mining Co., Manila, Philippines (24%), and 
Ferrochrome Philippines Inc. (FPI) (64.2%). 
Acoje is a major Philippine chromite pro- 
ducer. FPI was constructing a new ferro- 
chromium smelter scheduled to start com- 
mercial operation in 1983. 

Brazil.—In 1981, 90% of the chromite 
mine production was accounted for by four 
companies: Ferro-Ligas da Bahina, Serra de 
Jacobina, Vale do Jacurici, and Cromita do 
Brasil. The Mines and Power Ministry of 
Brazil has confirmed the discovery of a new 
mineral province in northern Brazil, situat- 
ed between the Jari and Paru Rivers, near 
Serra do Navio, in Amapá. The province is 
considered to be rich in chromite among 
other minerals. Preliminary estimates from 
Brazil's National Department of Mineral 
Production (DNPM) indicate that the value 
of chromite production fell in 1982 by 34% 
to $19 million. 

DNPM's 1982 Anuario Mineral Brasileiro 
reported measured resources at about 8 
million tons of chromite grading 20.2% 
Cr. Os, indicated resources at 2 million tons 
of chromite, and inferred at about 5 million 
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tons of chromite. . 

China.—China e an — tax of 
10% that was to be applied to ferrochro- 
mium. 

Cyprus.—The Geological Survey Depart- 
ment of Cyprus increased its mineral explo- 
ration activities. Chromite deposits known 
to exist in the Vasa-Layia area were being 
explored in collaboration with Bureau de 
Recherches Géologiques et Miniéres of 
France. 

European Economic Community.—In 
July, the EEC reached an agreement on 
duty-free quotas on high-carbon ferrochro- 
mium. Agreement was delayed because Ita- 
ly and Greece did not agree until EEC 
countries guaranteed to take much of Ita- 
lys ferrochromium production. In Italy, 
Montedison S.p.A.’s capacity was about 
20,000 tons per year. Guarantees were ob- 
tained for about 18,000 tons. High-carbon 
ferrochromium entering the EEC in excess 
of duty-free quotas was charged an 8% duty. 
By August, duty-free quotas were reached 
for low-carbon ferrochromium and low- 
carbon ferrochromium silicon. 

In December, Gesellschaft für Elecktro- 
metallurgie mbH, Federal Republic of Ger- 
many, filed a complaint with the EEC, 
alleging that Turkey and Zimbabwe were 
dumping low-carbon ferrochromium within 
the EEC. 

The EEC set the 1983 duty-free aoii for 
low-carbon ferrochromium at about 3, 000 
tons. No agreement was reached on high- 
carbon ferrochromium. 

Finland.—Outokumpu Oy, the Finnish 
state-owned mining company, is one of two 
vertically integrated companies in the 
world that mines ore, produces ferroalloys, 
and produces and markets steel. It also has 
engineering and exploration departments 
that conduct business worldwide. Their ex- 
ploitation of low-grade domestic ore depos- 
its has resulted in the development of ex- 
pertise in exploration techniques, mining 
methods, and metallurgical processes. Their 
innovation and experience have enabled 
them to offer plant and equipment, consul- 
tancy services, licensing agreement, and 
technological skills on a worldwide basis. 
They are currently supervising erection of a 
ferrochromium plant in Greece and have 
received an order for a ferrochromium 
plant in India. They have set up a US. 
subsidiary, Outokumpu Inc., to handle sales 
of ferrochromium and other materials. 
They were arranging a joint marketing 
agreement with Turkey, a world supplier of 
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chromite and ferrochromium. 

Greece.—Greece continued development 
of a ferrochromium industry to vertically 
integrate its currently active chromite 
mining industry. Both refractory- and 
metallurgical-grade chromite deposits occur 
in Greece. Geologic research, started in 
1976 to identify chromite resources, was 
carried out by the Institute of Geological 
and Mining Research and Project Studies 
and Mining Development S.A. to verify that 
chromite resources were adequate for ferro- 
chromium production. Exploration of the 
Mount Vourinos area resulted in the identi- 
fication of an estimated 3 million tons of 
proven reserves and about 3.2 million tons 
of possible reserves at an average grade of 
17% to 20% Cr. O, with some areas having 
concentrations of as much as 35% Cr:0; at a 
Cr:Fe ratio of 3:1. 

Plans for vertical integration of the chro- 
mite industry include expanded mine pro- 
duction, a new beneficiation plant, pelletiz- 
ing and sintering of concentrates and fines, 
and preheating of the ferrochromium fur- 
nace feed stock. Construction continued on 
the $70 million ferrochromium plant and 
trial operation began in 1982. In 1982, the 
EEC Council of Ministers recommended a 
$10 million loan toward financing the 
Greek ferrochromium plant. Greece became 
fully integrated into the EEC in 1981. The 
ferrochromium plant is to be operated by 
Hellenic Ferroalloy S.A., a 96% owned sub- 
sidiary of Hellenic Industrial & Mining Co. 
Hellenic Ferroalloy expected to have about 
a 45,000-ton-per-year production capacity 
for high-carbon ferrochromium of 60% 
chromium content. Until Greek chromite 
mine and concentrate production is ade- 
quate to meet ferrochromium plant de- 
mand, Albanian feed material will be used. 
The Hellenic Ferroalloy plant was designed 
to permit a potential total capacity of about 
90,000 tons per year. Long-term Greek met- 
allurgical industry development plans in- 
clude a steel plant near the ferrochromium 
plant. Completion of such a plant would 
make Greece the third country to possess a 
completely integrated mine-to-steel product 
industry. The Republic of South Africa and 
Finland currently have such an integrated 
steel industry. 

India.—India continued development of 
its ferrochromium industry, upgrading its 
chromite mining industry and adding to its 
current capacity of about 30,000 tons per 
year of ferrochromium. Construction con- 
tinued in 1982 on four ferrochromium 
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plants by Indian Metals and Ferroalloys 
Ltd. MFA), Orissa Mining Corp. (OMO), 
and Ferroalloy Corp. (FACOR). IMFA was 
constructing two plants. The first, located 
at Therubali, Koraput district, Orissa State, 
was expected to start production in Febru- 
ary 1983 with an annual capacity of about 
45,000 tons per year using Indian and Al- 
banian ore to produce charge ferrochro- 
mium. Exports will be through the Port of 
Visakhapatnum with marketing handled by 
Elkem AS of Norway. The second, located at 
Chouduar (20 kilometers from Bhuba- 
neswar), Cutlack district, Orissa State, was 
to start production in 1985 with an annual 
capacity of about 50,000 tons per year. This 
facility will include a captive powerplant 
fueled with local low-grade lignite re- 
sources. Export will be through the Port of 
Paradip with marketing handled by Elkem. 

OMC's ferrochromium plant, located in 
the Keojbar district, Orissa State, was ex- 
pected to start production in 1984 with an 
annual capacity of about 50,000 tons per 
year. This plant will use Indian low-grade 
chromite fines as feed. 

FACOR’s ferrochromium plant, located at 
Randia, Balasore district, Orissa State, was 
expected to start production in March 1983 
with an annual capacity of about 50,000 
tons. The plant will have two captive mines, 
Kathpal and Boula, and will use low-grade 
fines to produce 55% chromium content 
charge ferrochromium. The design permits 
doubling of capacity. FACOR will export 
through the Port of Paradip. 

Italy.—Montedison resumed ferrochro- 
mium production in March 1982, after re- 
ceiving electricity price concessions from 
Italian authorities. Montedison received as- 
surance that about 18,000 tons of its produc- 
tion would be taken by EEC countries. 

Japan.— The Japanese Ministery of Inter- 
national Trade and Industry proposed a 
three-level metal-minerals stockpiling pro- 
gram for chromium in the form of ferro- 
chromium, among other materials. The 
three levels are distinguished by their 
method of financing; private- industry fi- 
nanced, joint. industry and Government 
financed; and national Government fi- 
nanced. In recognition of Japan's strategic 
and economic dependence on imported in- 
dustrial materials supplies, from 7 to 13 
materials have been identified for stockpile 
development. A 2-month supply was to be 
developed over a 5-year period. 
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Japanese ferroalloy producers are verti- 
cally integrated with their steel-producing 
clients in Japan, a situation that helped 
them through the 1982 economic slump. In 
March, the steel producers agreed to pur- 
chase ferrochromium equaling the average 
1981 production. 

Madagascar.—Kraomita Malagasy com- 
pleted construction of a chromite processing 
plant. The new plant adds about 150,000 
tons of annual capacity of lump chromite 
(40 to 150 millimeters, 2.5:1 Cr:Fe, 43% to 
44% Crs.O,) to its current chromite concen- 
trate annual capacity of about 170,000 tons 
(2.6 to 27:1 Cr:Fe, 50% Cr, O,). Madagascar 
was considering building a ferrochromium 
plant to vertically upgrade its chromite 
mining industry. Such a plant would use 
power from the newly completed 58-mega- 
watt hydroelectric complex at Andekaleka. 

New Caledonia.—The Tiebaghi Mine, lo- 
cated at the northwestern tip of New Cale- 
donia, was brought into production in 1982. 
The mine is expected to have a capacity of 
about 85,000 tons per year. Output is ex- 
pected to be about 55,000 to 60,000 tons per 
year of lump ore graded at 50% to 52% 
Cr;O; and refractory fines graded at 56% 
Cr. Os, with 2% to 3% silica. 

Oman.—The Oman Mining Co. has 
established a chromite division to exploit 
chromite resources in the Sohar area. The 
Oman Ministry of Petroleum and Minerals 
was prequalifying international firms for a 
prospection project for chromite, among 
other minerals, in other parts of northern 
Oman. 

Papua New Guinea.—Development of the 
Ramu River chromite deposit continued in 
1982. Nord Resources Corp., United States, 
held a 69.5% share of the mining concession 
in collaboration with Mount Isa Mines hold- 
ing the remaining share. The mineral de- 
posit was in three layers, the top two 
contain chromite. The top layer, about 3 
meters deep, represented a reserve of 80 to 
100 million tons at 8% to 10% chromite, 
recoverable by gravity separation tech- 
niques. The intermediate layer, about 2.7 
meters deep, had about 81.5 million tons of 
ore graded at about 6% chromite. The 
operation could produce about 500,000 tons 
per year of chromite concentrate suitable 
for high-carbon ferrochromium production. 
Nord Resources was seeking another part- 
ner to develop the deposit and applied for 
renewal of its mining licenses for an addi- 
tional 2 years. 
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Philippines.—The Trident Mining and In- 
dustrial Corp. closed its chromite mine and 
mill in Narra Town, Palawan Island, laying 
off 700 workers. Trident was the third 
largest chromite producer, and the second 
largest metallurgical chromite producer in 
the Philippines. 

The Philippines established a fund to aid 
copper producers ease cash flow problems 
caused by current low prices and rising 


costs. The Ministry of Natural Resources 


proposed the inclusion of chromite as enti- 
tled to assistance under the stabilization 
fund. 

Island Industrial and Mining Corp. was 
considering developing the Bicobian alluvi- 
al chromite deposit of about 48 million tons 
of ore at about 3% Cr;O;, The Bicobian 
deposit is located on Luzon Island in Isabela 
Province. 

FPI, a joint venture of Voest-Alpine AG 
(80%) and Herdis Group (20%) started oper- 
ation in 1982. The $70 million smelter was 
expected to start commercial operation in 
1983 with a capacity of about 50,000 tons 
per year. Construction started in 1980 and 
was completed in 1982. The plant was locat- 
ed at Tagoloan, Misamis Oriental Province, 
on Mindanao Island and was capable of 
processing chromite as either lump or fines. 

FPI was the Philippines’ second ferro- 
chromium plant. The first, Ferro-Chemicals 
Inc., started production of ferrochromium 
in 1976 at Manticao, Misamis Oriental 
Province, Mindanao Island, with an annual 
capacity of about 12,000 tons. 

Benguet Corp. operates the world's lead- 
ing refractory chromite mine, the Masinloc 
Mine, in the Philippines located in Masinloc 
County, Zambales Province, northwest of 
Manila. The Masinloc Mine was the Philip- 
pines largest chromite producer. À new ore 
body, discovered in 1981 and identified as 
1111, was explored by diamond drilling. As 
a result, about 500,000 tons of low-silica 
reserves was identified with the potential 
for doubling that quantity. Benguet esti- 
mated its reserves at the beginning of 1982 
to be about 8 million dry tons of run-of-mine 
ore at about 30% Cr. O, 

South Africa, Republic of.—As the 
world's major supplier of chromite and 
ferrochromium, South Africa experienced 
reduced demand for these materials as a 
result of the worldwide reduction in steel 
production in 1982. As a result, General 
Mining Union Corp. Ltd. closed two mines 
in the Rustenburg area and two mines in 
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Eastern Transvaal; Anglovaal Ltd. closed 
its Mtuane Mine; and Rand Mines Ltd. 
closed three sections of its Winterveld Mine. 

The chromite deposits of the Bushveld 
Complex occur in three groups of seams; 
upper group, middle group, and lower 
group. The majority of production had been 
from the lower group with some production 
coming from the upper group. Lebowa's 
Mining Corp. and Rustenburg Platinum 
Holdings Ltd. had established a pilot plant 
at the Maandagshoek Farm, located in the 
Lebowa Homeland, to assess methods for 
mining one of the upper group seams, the 
UG2. The UG2 is currently being mined for 
platinum-group metals, but also has produc- 
tion potential for chromite graded at 35% to 
40% Cr. O, with a Cr:Fe: ratio of about 1:35. 

Middelburg Steel and Alloys, the second 
largest ferrochromium producer in South 
Africa and one of two vertically integrated 
mine-to-steel manufacturers in the world, 
was developing plasma ferrochromium pro- 
duction technology in cooperation with 
the South African Council for Mineral 
Technology (Mintek) Mintek built a 3.2- 
megavolt-ampere furnace to test and re- 
fine the plasma process. Middelburg Steel 
purchased a 20-megavolt-ampere dc arc pi- 
lot furnace, designed and built by Asea in 
Sweden, for commissioning in 1984. The 
pilot furnace will be used to develop the 
plasma process. It was expected to have an 
initial annual capacity of about 25,000 tons 
that can be increased to about 50,000 tons. 
By converting its furnaces from the conven- 
tional submerged electric arc type to the 
plasma type, Middelburg could double its 
ferrochromium production capacity. The 
new technique will be able to use both 
coarse and fine chromite and coke and was 
expected to have a lower cost per ton of 
product than orthodox methods of ferro- 
chromium production. 

Middelburg Steel and Alloys produced 
corrosion-resistant 3CR12 steel (an alloy 
steel of 0.0396 carbon, 0.6% nickel, and 12% 
chromium content) for its home market and 
was negotiating licensing production to for- 
eign steel producers. The 3CR12 steel was 
intended to replace coated carbon steel. The 
use of this steel to replace other alloy steels 
would greatly increase the world consump- 
tion of chromium. | 

Turkey.—Government-owned Etibank 
continued the expansion of its high-carbon 
ferrochromium production plant at Elazig. 
Turkey currently has two ferrochromium 
smelters, one at Antalya and the other at 
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Elazig. The Antalya plant produced only 
low-carbon ferrochromium with an annual 
capacity of about 10,000 tons. The Elazig 
plant produced only high-carbon ferrochro- 
mium with an annual capacity of about 
50,000 tons. Upon completion of expansion 
at Elazig, capacity was expected to be in- 
creased to about 150,000 tons. The Elazig 
Ferrochromium Works expansion project 
will use the Outokumpu Oy process technol- 
ogy and was to be completed in 1985 or 1986. 

As a result of reduced demand for chromi- 
um, almost all private sector chromite 
mines in Turkey were closed throughout 
1982. 

A chemical plant to use about 30,000 tons 
per year of low-grade chromite concentrate 
was being built by Cukrosan at Mersin. The 
plant was due onstream in 1983 or 1984. 

U.S.S.R.—Virtually all Soviet chromite 
production was from deposits in the Ural 
Mountains, where the minor deposit was in 
the mid-Ural region and the major deposit 
in the southern Ural region. Over 90% of 
production was from the Donskoye mining 
and concentration complex in Khrom-Tau 
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in western Kazakhstan. The first stage of 
the Molodezhnyy underground chromite 
mine at the Donskoye complex started pro- 
duction in 1982. This first stage was pro- 
jected to reach its designed production ca- 
pacity of 800,000 tons annually in 1985. 
Upon completion, the mine was expected to 
have a capacity of 2 million tons per year. 
The ore was reported to have 45% to 51% 
Cr.0; content. 

United Arab Emirates.—The United 
Arab Emirates’ (UAE) Ministry of Petrole- 
um and Minerals Resources contracted 
Hunting Geology and Geophysics to explore 
for chromite, copper, and industrial miner- 
als in the northern UAE. Geoconsult Co., a 
company that explored the UAE for miner- 
als, announced the discovery of chromium 
deposits in the Fujairah region. 

Zimbabwe.—As a result of decreased 
world steel production, demand for ferro- 
chromium was low. Two ferrochromium 
producers, Zimbabwe Alloys and Rio Tinto 
(Zimbabwe) Ltd., have appealed to the 
Zimbabwe Government for financial assis- 
tance. 


Table 14.—Chromite: World production, by country! 


(Thousand short tons) 

Country” 1978 1979 1980 1981 1982* 
Albania 1.090 1,120 1,190 1,260 1,320 
Brazil 71,056 t983 919 1,021 1,050 
Cyprus 17171717. ete s 17 17 18 n 11 
„ Set eS au aa 1 (S) = = EM 
Finland 4 ³ A s s S D S 449 1480 376 454 440 
Greece 5 41 150 47 47 46 
[n L up ut yy 8 293 1 342 35⁴ 370 375 
Iran". mu susu w.. 7¾˙mm 8 218 150 90 r35 45 
Japan c2 yee C 10 13 15 12 412 

u ete gt IS a a n Se Zayn 152 141 198 110 100 

New ODIO S uec ꝗ e E 9 r13 2 3 25 
BAN PEE E Lr EE E 12 3 3 1 1 
her gar oe bit lh ve LM 8 595 613 547 484 390 
South Africa, Republic of 3,466 3,634 3,763 3,164 42,385 
%» ] 0 nue LEE DL S r20 r31 29 30 
Thailand |... u L L SL SL D (5) (5) m "3 um 
dq. C RTT N CU C ld ges 420 1410 431 466 410 
U.S.S.R? 2- r eg 640 13527 3,748 3,638 3,750 
Vietnam" -——-—------------------—- 14 15 17 17 17 
Yugoslavia _______________________- 2 (5) (5) (5) 1 
Zimbabwe. „„ 527 597 608 591 470 
z p ee ee LC. 712,064 712,170 12,386 11,736 10,907 


iTable includes data available through June 8, 1983. 
In addition to the countries listed, B 


ulgaria, China, and North Korea may also produce chromite, but output is not 


reported quantitatively and available general information is inadequate for formulation of reliable estimates of output 
levels. Figures for all countries represent marketable output unless otherwise noted. 
Figures represent crude ore output, not marketable production. 


*Reported figure. 
5Less than 1/2 unit. 


Production of marketable product (direct-shipping lump ore, plus concentrates and foundry sand). 
"Exports of direct-shipping ore plus production of concentrates. 


: low-temperature, 


— <. 
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In order to determine the utility of do- 
mestic chromite ore in the event of a 
national emergency, the Bureau of Mines 
studied low-grade California chromite bene- 
ficiation, the extraction of chromite from 
nickel laterites, and the beneficiation of 
Montana chromite. Two ores from Califor- 
nia were ground and treated using gravity 
concentration and magnetic separation 
techniques. The products produced were 
suitable for metallurgical and/or chemical 
uses.? The Bureau studied chromium recov- 
ery from domestic nickel laterites following 
nickel and cobalt recovery. Preliminary ex- 
traction results indicated that over 85% of 
the chromium can be recovered.’ 

A patent was granted the Bureau on the 
amine flotation of Montana chromite from 


acidic pulps. This technique involves the 


recovery of chromium values from pulveriz- 
ed chromite ore by agitating and aerating 
an aqueous pulp and recovering a chromite- 
containing froth as a concentrate.‘ 

The Bureau estimated the physical and 
chemical characteristics of reject waste ma- 
terials that would be generated from each of 
five potential manganese nodule processes.® 
These processes were selected because of 
their economic and technical feasibility. 

Bureau research included the develop- 
ment of low-chromium austenitic and fer- 
ritic steel substitutes for application in (1) 
aqueous environments 
where large tonnages of chromium are 
used, and (2) high-temperature extreme en- 
vironments where fewer chromium materi- 


For low-temperature, mildly corrosive en- 


vironments, a 9% chromium alloy was 
studied for special applications.* This alloy 
could substitute for materials now being 
used that contain 18% or more chromium, 
alloys that are sometimes overdesigned for 
the application. For high-temperature tur- 
bine environments, metal-matrix compos- 


. ites reinforced with silicon carbide and 


alumina fibers were being evaluated.’ The 
Bureau's high-temperature research com- 
plements that of the National Aeronautics 
and Space Administration that conducts 
most high-temperature research.* 

The Bureau, during research on recycling 
chrome-containing refractory wastes, stud- 
ied the beneficiation of refractories from 
argon-oxygen decarburization and electric 
steelmaking furnaces. The test results 
indicated that the beneficiated material 


could be used to produce a refractory prod- 
uct suitable for moderate-temperature 
applications.* 

The Bureau investigated the resistance 
of basic refractories to corrosion by ash 
slags that result from the burning of coal 
and lignite in metallurgical operations. 
Basic refractories are of economic interest 
because they are from one-third to one-half 
as expensive as 90% to 99% alumina 
refractories.*° 

To alleviate the problem of disposal of 
waste chromium sludges in landfills, a 
method was studied by the Bureau for 
efficient in-plant recycling of these waste 
chromium solutions." Trivalent chromium, 
produced during surface treatments, is re- 
juvenated by oxidizing it to the useful hexa- 
valent form in the anode compartment of a 
diaphragm cell; other metals, which dis- 
solve during the surface-treatment oper- 


. ations, migrate through the membrane of 


the cell and collect in the cathode compart- 
ment. The regenerated chromium solution 
is then recycled. 

Bureau research has resulted in a process 
for treating and recycling particulate 
wastes such as electric and argon-oxygen 
decarburization furnace dusts, mill scale, 
and grinding swarf.* Laboratory research 
and industrial trials of up to 18 tons have 
demonstrated that chromium, nickel, mo- 
lybdenum, and iron recoveries exceeding 
90% can be realized. Joslyn Stainless Steel 
Div. of Joslyn Manufacturing and Supply 
Co. has adopted this Bureau research 
technique. | 

As part of the Bureau program for 
conserving domestic mineral resources, a 
survey was made of the methods used for 
identifying scrap metals.“ The methods and 
instruments used to identify scrap metals 
were described and evaluated. 

High-carbon ferrochromium is producible 
from high-iron chromite that is characteris- 
tic of the South African resources. As a 
result of increased use of friable South 
African ore to produce ferrochromium, de- 
velopment work has been done by industry 
to agglomerate chromite. Agglomeration 
is necessary in order for fines to be used as 
charge material in most modern high-power 
electric submergered arc furnaces. 

A preconcentrating technique!* for sep- 
arating waste rock from ore was intro- 
duced. The technique is intended for use 
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before transportation and concentration 
and after screening. The technique can 
handle 7 to 40 tons per hour and works best 
with ores of 0.4% to 0.5% or more metal 
content. 

Chromium, in the form of a black-chrome 
coating, is used in solar energy collection 
technology because of its high absorptivity 
in the solar spectrum and low emissivity 
in the infrared. Processes that use triva- 
lent instead of hexavalent chromium are 
being studied." Chromium is also used in 
industrial-scale solar energy collectors 
such as the 2.5-megawatt solar energy col- 
lector using a liquid sodium process. Chro- 
mium is used in both black-chrome coatings 
and in stainless steel for industrial energy 
collection.!* 

Copper-chromium oxides are used as cata- 
lysts for selective hydrogenation of unsatu- 
rated organic compounds. Among those cur- 
rently being studied is a very efficient 
polymerizing catalyst, chromcene-silica, a 
chromium containing catal 

An alternative process to agglomerating 
chromite fines and that offers other 
advantages is the newly developed plasma 
reduction process. SKF Steel Ltd. of Swe- 
den% and Middelburg Steel and Alloys of 
the Republic of South Africa? are devel- 
oping in-bath plasma furnace chromite 
smelter processes. Middelburg Steel and 
Alloys ordered a 20-megavolt-ampere com- 
mercial furnace and has plans to convert its 
submerged arc furnaces to plasma furnaces 
in order to double ferrochromium produc- 
tion capacity. 

A new method of checking for metal 
creep in reformer tubes has been devel- 
oped. Application of this nondestructive 
test technique could result in material 
conservation.” 


1Physical scientist, Division of Ferrous Metals. 
Salisbury, H. B., M. L. Wouden, and M. B. Shirts. 
Low-Grade 
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Clays 


By Sarkis G. Ampian! 


Clays in 1 or more of 6 classification 
categories (kaolin, ball clay, fire clay, bento- 
nite, fuller’s earth, or common clay and 
shale) were produced in 44 States and Puer- 
to Rico during 1982. Clay production was 
not reported in Alaska, Delaware, Hawaii, 
the District of Columbia, Rhode Island, 
Vermont, or Wisconsin. The States leading 
in output were Georgia, 6.8 million short 
tons; Texas, 4.2 million tons; Wyoming, 2.6 
million tons; California, 1.8 million tons; 
and North Carolina and South Carolina, 1.6 
million tons each. Georgia also led in total 
value of clay output with $476 million; 
Wyoming was second with $74 million. 
Compared with the 1981 figures, clay pro- 
duction increased in six States and value 
increased in seven States. Total quantity of 
clays sold or used by domestic producers 
was 20% lower than in 1981; total value 
declined 17%. Increases in value per ton 
were reported for all clays. Unpredictable 
shortages and costs of fuels continued to 
cause considerable concern among clay pro- 
ducers and clay products manufacturers. 
Industrywide, efforts were made both to 
economize and to obtain standby fuels. En- 


vironmental restrictions and associated 
costs of environmental protection equip- 
ment, combined with rising capital costs in 
general, continued to adversely affect pro- 
duction during 1982. 

Production of the specialty clays, ball 
clay, bentonite, fire clay, kaolin, and com- 
mon clay and shale decreased; fuller’s earth 
showed increased production. A downturn 
in construction that lowered demand for 
clay building materials including brick, 
lightweight aggregate, vitrified pipe, floor 
and wall tile, etc., was responsible for the 
decline in production of common clay and 
shale. Production of fuller’s earth increased 
2%, while output of the following decreased: 
fire clay, 44%; bentonite, 34%; ball clay, 
24%; common clay and shale, 18%; and 
kaolin, 17%. The decreases continued to be 
largely owing to the overall downturn in 
the economy that lowered demand across 
the board. 

Kaolin accounted for only 18% of the 
total clay production in 1982 but accounted 
for 60% of the value. 

Domestic Data Coverage.—Domestic pro- 
duction data for clays are developed by the 


Table 1.—Salient clays and clay products statistics in the United States! 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
Domestic clays sold or used by producers: 
oia HOD 56,822 54,689 48,790 44,379 35,345 
alie ue ĩ vd ue I Kt s $717,274 $846,089 $898,947 $988,845 $825,064 
Exports:? 
Quantity EPOE EAE INE EIEEE EE EAEE €: 2,665 3,205 3,214 3,151 2,619 
BlÜB. as a 8 $194,914 $243,722 $263,147 $292,914 $267,700 
Imports for consumption:? 
oanulty 335 ³ĩVs;ĩ km RD 25 51 34 33 24 
Cp XLI $2,082 $3,972 $6,688 $7,895 $4,514 
Clay refractories shipments? Value $497,567 $580,257 $557,386 $609,949 $559,655 
Clay construction products shipments: Value $1,158,278 $1179058 $1,061,507 $971,824 $923,459 


1Excludes Puerto Rico. 
?U.S. Department of Commerce. 
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Table 2.—Clays sold or used by producers in the United States in 1982, by State! 


(Short tons) 
x Ball Ben. Common Fire Fullers Kaolin 1 Total 
clay tonite awd Shale clay earth value 
Alabama "M W 1,158,099 89,500 a 80,836 21,323,435  7$13,192,542 
Arizona gu 27,518 115,460 a a e 142,978 997, 
Arkansass c ne 543,701 M —— 85,197 628,898 6,657,823 
California W 15,649 1,642,558 W a 25,392 1,762,063 15,642,417 
Colorado dc 4,060 194,901 2,429 aue es 201,390 1,123,904 
Connecticut . — — 55,874 ur A ENS 55,874 329,459 
Florida ER ms 203,031 __ 442,253 26,332 671,616 331,339,205 
Georgia AS 9 970,441 __ 584,184 5,268,358 6,772,983 475,767,539 
Idaho _________ TA 100 W W MS W ,074 101,356 
Illinois M EM 444,055 10,464 W = 4454,519 42,305,455 
Indiana. ^" A 500,923 EN ae is 500,923 1,220,519 
oa = . 436,763 ns Sas >on 436,763 2,391,983 
KansaQs i 15,000 648,862 m Lo a 663,862 3,656,235 
Kentucky... W __ 569,596 9,698 oe an 5579,294 52,038,783 
Louisiana M 17,174 308,664 m = = = 325,838 26,215,920 
Maine em ra 37,488 E 8 n 31,488 15,182 
Maryland W -— 404,731 El. S MS 5404,731 51,346,287 
Massachusetts ui me 210,364 US NN cs 210,364 1,114,663 
Michigan |... _ _ _ 8 _. 1,022,436 — _ = se 1,022,436 4,369,853 
Minnesota ______ mem m W "e "t W W W 
Mississippi W 231,596 329,857 Lem W s 804,807 21,181,373 
Missouri M __ 851,284 447,668 W 84,298 41,383,250 *13,408,601 
Montana T 207,879 9,675 546 "n aie 218,100 $8,064,312 
Nebraska on ea 133,687 m NT -— 133,687 391,617 
Nevada ________ v 14,500 W wae 15,640 W 102,573 2,639,633 
New Hampshire 8 oe W Me EE 2 W W 
New Jersey______ PM MEN 50,560 12,143 Sas P 62,103 566,160 
New Mexico ae "EM 59,944 x "E $59,944 $112,459 
New Vork W EN 852,319 He ME is 5352,319 5896,647 
North Carolina "s _. 1,513,368 Ta Da W 1,573,368 35,243,016 
North Dakota pee MN W zu Lu t = W W 
Ohioo de _. 1,299,077 152,089 "e = 1,451,166 6,099,607 
Oklahoma _ M 151,858 es s p 151,858 1,907,322 
Oregon A ae 149,399 ates =“ mue 149,399 212,385 
Pennsylvania e S 795,043 135,881 "E W 3930,924 35,616,057 
Puerto Rico ee =e 162,038 M x 8 162, 038 297,911 
South Carolina i NN 901,583 17,408 W 615,746 41,534,737 28 166,887 
South Dakota |... I W 128,137 xut "T EA 2128, 137 345, 705 
Tennessee 420,557 W 223,842 oe W W 165,153 20,107,083 
Texas --------- W 100,470 3, 939, 835 38,493 w w 4,192,656 26,497,224 
Uta m 6,874 175,201 817 W ene, 4182,892 4994 432 
Virginia ENS ES 419,340 t 2,860 m 422,200 2,231,051 
Washington = Lm 244,104 6,836 e ms 250,940 1,829,407 
West Virginia " -— 209,653 W ENS 8 $209,653 $583,478 
Wyoming — 2,407,776 153,269 dee 2E E 2,561,045 73,695, 852 
Un distributed 221,934 7136,204 7111,995 7162,999 7687,718 7176,044 $919,457 834,380,930 
Total 642,491 3, 244, 800 22,488,021 1,086,971 1,682,655 6, 362,203 35, 507, 141 825,361,498 
W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
Includes Puerto Rico. 
2Excludes bentonite. 
3Excludes kaolin. 
“Excludes fuller's earth. 
*Excludes ball clay. 
Excludes fire clay. 


Total of States indicated by symbol W. 
®Incomplete total; difference included with individual State totals. 


Table 3.—Number of mines from which producers sold or used clays in the United States 


in 1982, by State! 
š Common š Fuller's à 
State Ball clay Bentonite clay Fire clay earth Kaolin Total 
Alabama ________________ des 1 24 7 zc 13 45 
Arizona _________________ TA 4 6 eu a! TUE 10 
Arkansas ys m 18 "Y FA 4 22 
California 1 6 54 3 um 12 76 
Coloradooo . 2 26 8 oes: S 36 
Connecticut s = -— 2 TT me e" 2 
Florida Sigs s 4 ctt 4 1 9 
eorgia . oot a ae See zs E 16 p 12 10 98 


See footnotes at end of table. 
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Table 3.—Number of mines from which producers sold or used clays in the United States 
in 1982, by State! —Continued 


State 


— — — am — — — — — — — — — — — — — 
— — — — — — — — — — — — — — — — — — — 

-— — — — — — — — A — — — — — — — 
— — — — — — =< — — — — — — — — — 


Nevada __ _ - 2... 
New Hampshire 
NewJersey y * 
New Mexico 


Oregon _________________ 
Pennsylvania 
South Carolina 
South Dakota 


! Includes both active and idle operations. 


Bureau of Mines from one voluntary survey 
of U.S. operations. Of the 1,408 operations 
covered by the survey, 1,324, or 94%, re- 
sponded, representing 94% of the total clay 
and shale production sold or used in table 1. 


Ballclay Bentonite 


Common 


clay Fire clay ges Kaolin Total 

2 1 "- 1 5 
11 1 2 EM 14 
19 as m wee 19 
13 oo Em ere 13 
20 sides 3 ee 21 
11 5 aa "E 22 
8 = ae ae 9 
5 8 i oes 5 
8 ge unes e 9 
3 uum -Á— 8 3 
8 ae ot SA 8 
1 = . 1 2 
19 are 2 EA 26 
14 58 2 14 88 
5 1 aos = 17 
5 sE = CA 5 
1 Ri 1 2 10 
1 m "x — 1 
2 2 Nn Ere 4 
4 2 "MM TN 6 
10 "A" = = 11 
51 u Ze 2 53 
2 ae Sa M 2 
55 17 E "m 12 
16 HA ME E 16 
8 aes E "M 8 
41 36 EN 1 78 
30 1 1 19 51 
2 eis im aoe 3 
14 xt 1 -- 38 
83 2 3 1 97 
12 1 1 1 18 
22 A 1 "M 23 
14 6 er E 20 
6 2 A zu 8 
7 == ae Se 241 
683 153 30 142 1,324 


Production of the 84 nonrespondents was 
estimated using reported prior year produc- 
tion levels adjusted by trends in employ- 
ment and other guidelines. 


DOMESTIC PRODUCTION, PRICES, AND FOREIGN TRADE, BY TYPE OF CLAY 


KAOLIN 


Domestic production of kaolin in 1982 
decreased 17%. The average unit value for 
all grades of kaolin increased 3% to $77.43 
per ton. Kaolin was produced in 14 States. 
Two States, Georgia (88%) and South Caro- 
lina (10%), accounted for 93% of total U.S. 
production. Arkansas ranked third, and 
Missouri, fourth. Output decreased in all 
States. | 

Kaolin is defined as a white, claylike 
material approximating the mineral kaolin- 
ite. It has a specific gravity of 2.6 and a 
fusion point of 1,785* C. The other kaolin- 
group minerals, such as halloysite and 
dickite, are encompassed. 

Total domestic consumption of domes- 


tically produced kaolin decreased 19%. 
Kaolin producers reported major end uses 
for their clay as follows: paper coating, 39%; 
paper filling, 17%; refractories, 9%; chemi- 
cals, 6%; common brick, 5%; and rubber, 
fiberglass, and catalysts, 4% each. Although 
demand for kaolin by the paper industry 
decreased during the year, it was not affect- 
ed as significantly as were sales for refracto- 
ries and chemicals. These latter industries 
were undergoing long-range modifications 
brought about by changes in technology and 
imports. Domestic sales for catalysts and 
fiberglass increased significantly. 

All Georgia waterwashed kaolin produc- 
ers concentrated on modernizations, instead 
of major expansions, to reduce drying and 
other energy-related costs during 1982. Pro- 
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duction of delaminated Georgia kaolin in- 
creased 30% to 613,000 tons. Spray dryers 
were installed by Georgia Kaolin Co. at its 
Dry Branch complex, by Freeport Kaolin 
Co. at Gordon, and by Engelhard Minerals 
and Chemical Corp. at its McIntyre facility. 
Spray-dryer and high-intensity magnetic 
separator installations continued in the 
Macon-Sandersville, Ga., kaolin belt. Thiele 
Kaolin Co. took delivery of a separator at its 
Sandersville plant, and J. M. Huber Corp. 
accepted similar units for its Wrens, Ga., 
and Edisto, S.C., plants. J. M. Huber com- 
pleted construction of a 40,000-ton-per-year 
calcining facility at its Huber, Ga., plant, 
and Anglo-American Clays Corp. commis- 
sioned its second Herrschoff calciner for 
producing coating clays at Sandersville. 
Low-calcined kaolins, under 1,000° C, were 
finding increasing application as an extend- 
er and/or substitute for titania (TiO;) in 
paints and paper, and in production of 
petroleum-cracking catalysts. Katalistics 
International BV, jointly owned by English 
China Clays Ltd. (ECC), Catalyst Recovery 
Co., Baltimore, Md., and EKA, Göteburg, 
Sweden, completed construction of a new 
petroleum-cracking catalyst plant in Sa- 
vannah, Ga. Engelhard completed its third 
expansion since 1973 of its fluid-cracking- 
catalyst manufacturing facility in Attapul- 
gus, Ga. J. M. Huber was enlarging its 
Wilkinson County mining operations by 
installing a new pipeline and dragline at a 
cost of about $75 million. General Refracto- 
ries Co. was offering to sell its kaolin 
deposits and Stevens Pottery refractory 
plant in Georgia. 

Exports of kaolin, as reported by the U.S. 
Department of Commerce, decreased 8% in 
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1982 to 1.30 million tons valued at $147 
million. Kaolin, including calcined ma- 
terial, was exported to 68 countries. The 
major recipients were Japan, 3496; Canada, 
15%; the Netherlands, 14%; Italy, 8%; and 
Mexico, 5%. Kaolin producers reported the 
end uses for their exports as follows: paper 
coating, 7296; refractories, 1096; paper fill- 
ing, 8%; rubber and paint, 3% each; and 
others, including ceramics, chemical manu- 
facturing, medical, pharmaceutical and cos- 
metics, pesticides and related products, san- 
itary ware, graphite anodes, ink, and plas- 
tics, 4%. 

Kaolin imports decreased 31% to 9,400 
tons valued at $0.80 million. The United 
Kingdom supplied about 94%; Canada 
about 6%; and three other countries sup- 
plied small quantities. The unit price of 
kaolin imported from the United Kingdom 
apparently decreased 32%. 

Kaolin prices quoted in the trade journals 
in 1982 remained unchanged from 1981. 
Chemical Marketing Reporter, December 
27, 1982, quoted prices as follows: 


Waterwashed, 105 calcined, 
bags, 


Table 4.—Kaolin sold or used by producers in the United States, by State 


State 


Florida 


Other 


carload bie f.o.b. 
Georgia, per ton___________- $218.00 
Paper-grade, . bulk, 
carload lots, f. o. b. Georgia, 
per ton: 
No. 1 coating 94.00 
No. 2 coating 75.00 
No. 3 coating. - - ---- ---—- 73.00 
Hii No. 4 ral EFF 70.00 
er, gae pur pone; same 
is, per ton 58.00 
Delaminated, 1 
uncalcined, paint-grade, 
1-micrometer average, same 
5 per iri sid i n 3 182.00 
ground, air-floated, so 
same basis, pe . 60.00 
N ational al Formulary, der, colloi- 
bacteria controlled, 50-pound 
bags, 5,000-pound lots, per pound_ _ 24 
1981 1982 
Short tons Value Short tons Value 
249,895 $12,896,587 80,836 $4,906,151 
141,683 7,983,553 85,197 5,659,147 
32,312 1,353,600 25,392 1,157,344 
32, 26,332 W 
6,235,867 519, 496, 664 5,268,358 445, 389, 265 
104,4 220, 84,298 1,970, 
124, 124 25,928,842 615,746 25,068,174 
139 941 8,013,986 176,044 8,459,198 
7,660,481 577,893,602 6,362,203 492,610, 166 


W Withheld to avoid disclosing company proprietary data: included with Other.“ 
Includes Idaho, Minnesota (1982), Nevada (1982), North Carolina, Ohio (1981), Pennsylvania, Tennessee (1982), Texas, 


and data indicated by symbol W. 
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Table 5.—Kaolin sold or used by producers in the United States, by kind 


. 1981 1982 
Kind — MM ————— a—— —— —- Ñ—— 
Short tons Value Short tons Value 

Air float LL LLL L ___L 1,311,093 $56,426,719 910,134 $43,909,147 
Calcined! _______________________________ 1,494,801 147,637,273 915,196 109,675,506 
Delaminated _____________________________ 470,998 43,603,922 612,591 56,251,295 
Unprocessed _____________________________ 159,195 11,262,648 699,411 11,063,621 
Waterwashed _____________________________ 3,623,194 318,963,040 3,224,871 271,710,597 
"Totali ͤũün i ua mo ene e . hee eat os Pe 7,660,481 577,893,602 6,362,203 492,610,166 


! Includes both low-temperature filler and high-temperature refractory grades. 


Table 6.—Calcined kaolin sold or used by producers in the United States, by State 


So High temperature Low temperature 
Short tons Value Short tons Value 
1981 
)) ee ⁵ðÜ.¹ 8 672,648 F560, 198,079 403,121 $63,863,012 
hãöĩ0.0ſ0ꝗÿĩAV% CE ce E ebd he elie Saa 21 419,032 23,516,182 Eo 8 
7JCö·Ü§Ä§l ꝛ /h ³ wmꝛꝛↄꝓↄ as ea ĩðͤ tee a usu 1.091, 680 83,774,261 403,121 63,863,012 
1982 
))ð;’.w ⁵ ] a ee u us ee 317,698 29,256,516 410,044 67,904,368 
Other? i-o S cute md 8 187,454 12,514,622 NON et 
17õÄ— r w ͥͥͥͥ0ͥ0ÜAÜ0ͥ0¹v³i³⁰ꝛ³ꝛ mm ar car 505,152 41,771,138 410,044 67,904,368 


Includes Alabama, Arkansas, California, Idaho, Pennsylvania, and Texas. 


Table 7.—Georgia kaolin sold or used by producers, by kind 


1981 1982 
Kind Mc taria —— 
Short tons Value Short tons Value 

Alesi. ⁵³ðVDiĩ Q Sas I d Cue 153,930 $29,574,295 467,922 $16,778,096 
Caleined! ___________________ E 1,075,769 124, 061,091 727,742 97,160,884 
Delaminated _____________________________ 470,998 43,603,922 612,591 56,251,295 
Unprocessed o wk ere erate eae e l l ss 313,841 3,435,670 211,245 3,856,568 
Waterwashed _____________________________ 3,621,329 318,821,686 3,182,858 271,342,422 
Total ntu ce act d EE 2 s 6,235,867 519,496, 664 5,268,358 445, 389,265 


Includes both low-temperature filler and high-temperature refractory grades. 
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Table 9.—South Carolina kaolin sold or used by producers, by kind 


1981 1982 
Short tons Value Short tons Value 
Airfloat het ihe eet S ep ² . 8 514,070 $24,309,941 441,694 $23,996,889 
Unprocessed |... LLL LLL O O O LLL LL LLL 210,654 1,618,901 174,052 1,071,285 
Toa uu eae, te dey ths, St yt See 724,124 25,928,842 615,46 25,068,174 


Table 10.—South Carolina kaolin sold or used by producers, by kind and use 


(Short tons) 
Kind and use 1981 1982 

Airfloat 
Adhesives... sl V ens uaa O eds ub iE 17,766 12,522 
Animal feed and pet waste absorbennnnn e. ==: 2,193 
Ceramieslu u u e ah ]˙ Cu ES hkyß mts luu S Su apanku 117,941 27,477 
Fertilizers- õõĩo1i q !.... ⁰m0mv!. vy A 8 15,444 7,929 
Fiberli- pp ñ tas Lue 98,427 76,969 
Paint usr eID, T as 841 410 
Paper coating and filling. _______________ i S S s l) s 3,292 2,799 
Pesticides and related products - - - ~~ ee 17,075 14,424 
! ũꝶ. ͤ.ꝗ . ]ð—Ä ⁰ͥꝗãyꝗd ß ds 8 13,966 11.075 
F! c sc ⁰ A ĩ³—é m-- 8 122, 625 158,819 
Other refractories? s ⁵ „ 5,202 4,737 
Other uses Le 50,744 81,708 
JJ)%)%%CCC0CõĩõÜð.-⸗c0 d y ELA e 50,747 40,632 
Total. i2 e ce . ðð?˙ß᷑bUl...;! . ꝛ˙¾]5]ꝝ NE ͤ ee ss 514,070 441,694 
Unprocessed: Face brick; firebrick, block and shapes; miscellaneous 210,654 . 174,052 


Grand total ente O Leif et ee 124,124 615,746 


! Includes floor and wall tile, pottery, roofing granules, and sanitary ware. 
Includes refractory grogs and crudes; refractory mortar and cement. 


Includes common brick; catalyst (oil refining); chemical manufacturing; animal oil; medical, pharmaceutical and 
cosmetic; sewer pipe and roofing tile (1981); and miscellaneous. 


“Includes ceramics, paper filling, pesticides and related products, rubber, and miscellaneous. 
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BALL CLAY 


Reported production of domestic ball clay 
in 1982 decreased 24% to 642,000 tons 
valued at $22 million. Tennessee provided 
65% of the Nation’s output, followed in 
order by Kentucky, Mississippi, Texas, 
Maryland, New York,? and California. Pro- 
duction in all States decreased compared 
with 1981 output. 

Ball clay is defined as a plastic, white- 
firing clay used principally for bonding in 
ceramic ware. The clays are of sedimentary 
origin and consist mainly of the clay miner- 
al kaolinite and sericite micas. 

Increased production capacities, modern- 
ization, and/or construction of new plants 
slowed during 1982. Ball clay producers, 
however, were cautiously either increasing 
their production capabilities for water- 
slurried ball clay for sanitary ware, dinner- 
ware, and tile markets or adopting this 
capability. At yearend, Louisville Cement 
Co. offered to buy all the common shares 
outstanding of the Kentucky-Tennessee 
Clay Co., the largest domestic ball clay 
producer with multistate operations, and 
General Refractories sold its east Texas ball 
clay deposits, located in Henderson, Tex., to 
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Henderson Brick Co. 

The average unit value for ball clay 
reported by domestic producers increased 
5% to $34.59 per ton. Chemical Marketing 
Reporter, December 27, 1982, listed ball clay 
prices unchanged from 1981, as follows: 


Domestic, air-floated, bags, 
carload lots, Tennessee, 


per TT $18.00-$22.00 
Domestic, crushed, moisture- 

repellent, bulk, carload lots, 

Tennessee, per toůnn 8.00- 11.25 
Imported, air-floated, bags, carload 

lots, Atlantic ports, per toe: ----- 10.00 
Imported, lump, bulk, Great 

kes, per to-/ _ 40.50 


Ball clay exports in 1982 decreased 32% 
to 144,000 short tons valued at $5.2 million. 
Unit value increased 15% to $35.77 per ton. 
Shipments were made to 29 countries. The 
major recipients were Mexico, 58%, and 
Canada, 31%. The large Mexican market 
was required to use local clays because of 
lack of foreign capital caused by poor eco- 
nomic conditions and devaluation of the 


P Ball clay imports, almost entirely from 
the United Kingdom, decreased 29% to 
5,171 tons valued at $368,000 in 1982. The 
unit value of these imports decreased 39% 
to $71.17 per ton. 


Table 12.—Ball clay sold or used by producers in the United States, by State 


State Airfloat! . Unprocessed Total 
Short tons Value Short tons Value Short tons Value 
1981 
Tennessee ________________ 317,156 $11,751,863 242,312 $6,212,308 559,468 $17,964,171 
6411) TENER 2231,225 28, 704, 208 354,467 31, 175,908 285,692 9,880,116 
Total- ncc edis ne a 548,381 20,456,071 296,779 7,388,216 845,160 — 21,844,287 
1982 
Tennessee _______________ _ 238,657 9,111,952 181,900 4,680,024 420,557 13,791,976 
GG ³· 2189, 827 27 635,223 332,107 3796,208 221,934 8,431,431 
!!!! 8 428,484 16,747,175 214,007 5,476,232 642,491 22,223,407 
Includes water-slurried. | 


?Includes Kentucky, Maryland, Mississippi, and Texas (1981). 
Includes California, Kentucky, Maryland, Mississippi, New York, and Texas. 


MINERALS YEARBOOK, 1982 


Table 13.—Ball clay sold or used by producers in the United States, by use 


(Short tons) 
198] 1982 
Use Air- Un- Air- Un- 
float! processed Total float! processed Total 

Adhesive s 3,577 ae 3,577 W MD W 
Animal feed _________________________ "M W W 11,650 
Brick, fade —iʃ z ee RM shee 
China and dinnerware__________________ 13,838 23,427 37,265 27,657 735 28,392 
Crockery and other earthen ware 976 8,259 9,23 W ET W 
Drilling mud öé i W t W ae W 
Electrical porcelain. __________________ _ 12,614 11,150 23,764 9,790 5,4 15,240 
Fiberglass and catalysts (oil-refining) )) W -— W EN W 
Firebrick, block, shapes... .. 524 6,171 6,695 W W W 
Glazes, glass, enamels |... 2.5. W W 2,561 W W 2,135 

Grogs and crudes, high-alumina; mortar and cement 
refractories ____________________.___ 87,846 9,813 97,659 69,804 6,487 76,291 
Kiln furniture W W 2,54 2,001 She 2,001 
Paper coating and filling _______________~- 15,533 s 15,533 11,476 -— 11,476 
Pesticides and related produetss W W 163 pie W W 
OLUBTU o . 8 192,092 26,933 219,025 145,254 11,833 157,087 
Rubber —-ʃ d W W wee W W 
1 Ware __ coc d Se 68,698 12,130 80,828 44,119 78,249 122, 368 

ile: 

Floor and wall 69,467 12,649 82,116 29,718 56,371 86,089 
Other -- o ou Sat ne ha ten tie ook UN a W W PM Lr isi 
Miscellaneonss-s 52,090 104,979  ?151,199 34,544 24,028 245, 387 
ee ß ee eek 31,126 81,268 112,394 54,121 30,254 84,375 
Total: nose EIL ʒ ee 548,381 296,779 845,160 428,484 214,007 642,491 


W Withheld to avoid disclosing company proprietary data: included with Miscellaneous. 


Includes water-slurried. 


2Incomplete total; difference included in totals for specific uses. 


FIRE CLAY 


Fire clay sold or used by domestic produc- 
ers in 1982 decreased 44% to 1.09 million 
tons valued at $18.4 million. Fire clay is 
defined as detrital material, either plastic 
or rocklike, containing low percentages of 
iron oxide, lime, magnesia, and alkalies to 
enable the material to withstand tempera- 
tures of 1,500° C or higher. It is basically 
kaolinite but usually contains other materi- 
als such as diaspore, ball clay, bauxite clay, 
and shale. Fire clays commonly occur as 
underclay below coal seams and are gener- 
ally used for refractories. Some fire clay 
was previously reported in other end uses in 
this report. 

Industrywide expansions, moderniza- 
tions, acquisitions, and/or mergers were 
slowed during 1982. Most plants were closed 
for part of the year or placed on minimal 
production schedules. The refractory clay 
industry appeared to be entering a period of 


low production, reflecting lower demand by 
the major consumers—steel, foundry, alu- 
minum, and cement industries. 

Fire clay production was reported in 1982 
from mines in 17 States. Five States, Mis- 
souri, Ohio, Pennsylvania, West Virginia, 
and Alabama, in order of volume, accounted 
for 88% of the total domestic output. 

Exports of fire clay decreased 38% in 1982 
to 180,000 tons valued at $13.6 million. The 
price of exported fire clay increased 14% to 
$75.56 per ton, indicating a larger percent- 
age of higher quality material shipped. 

Fire clay was exported to 31 countries. 
Japan received 28%, while Mexico, Bel- 
gium, the Federal Republic of Germany, 
and Canada received 18%, 16%, 13%, and 
11%, respectively. No imports of fire clay 
were reported during 1982. 

Unit values for fire clay, reported by 
producers, ranged from $5.94 to $23.30 per 
ton. The average unit value increased 5% to 
$16.97 per ton. 
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Table 14.—Fire clay sold or used by producers in the United States, by State! 


State 


Illinois on ee 8 
Missouri LLL LLL 


mmm — — — — — — — — — — — — — — — — — — — — — — — ee — 


1Refractory uses only. 
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1981 1982 

Short tons Value Short tons Value 
257,879 $5,777,179 89,500 $2,085,278 
24,742 204,771 2,429 8,056 
21,553 245,920 10,464 131,323 
5,81 67,037 9,698 106,699 
668,839 13, 396, 150 441,668 8,832, 909 
546 2.730 546 w 
10,644 233,539 12,143 212,240 
360,031 4,641,786 152,089 2,214,063 
226,109 3,582,448 135,881 2,601,714 
41,941 258,954 38,493 233,728 
309,024 2,766,098 188,060 2,002,742 
1,927,123 31,177,212 1,086,971 18,448,752 


2Includes California, Idaho, New Mexico, South Carolina, Utah, Washington, and West Virginia. 


BENTONITE 


Bentonite production in 1982 decreased 
34% to 3.2 million tons valued at $103 
million. Domestic consumption decreased in 
drilling mud, foundry sand, and pelletizing 
iron ore. 

Bentonite was produced in 15 States. 
Production decreased in all States except 
California, Idaho, and Nevada, in which the 
increases were slight. 

The high-swelling or sodium bentonites 
have been produced chiefly in Wyoming, 
Montana, and California. The calcium or 
low-swelling bentonites have been produced 
in the other States. 

During 1982, all the major western and 
southern bentonite producers either can- 
celed or deferred ongoing expansions or 
modernizations. Most plants were shut 
down intermittently during the year or 
were on reduced production schedules. 
However, the industry remained in a posi- 
tion to meet reasonable demand increases. 
The industry malaise was caused by the 
precipitous drop in oil- and gas-well drilling 
activities at midyear, compounded by the 
continued depression in the steel and found- 
ry industries. These three industries tradi- 
tionally had consumed about 90% of domes- 
tic output. 

Burlington Northern cut its rail rates 
during midyear for shipping bentonite from 
Wyoming and Montana to the major oil- 
and gas-well regions along tne gulf coast 
and in Oklahoma in an attempt to regain 
business lost to trucking. Rates were cut 


about 20% to under $50 per ton. 

On December 27, 1982, Chemical Market- 
ing Reporter quoted domestic bentonite, 200 
mesh, bags, carload lots, f.o.b. mines, from 
$37 to $40 per ton. The average unit value 
reported by domestic producers increased 
5% to $31.67 per ton. Per-ton values report- 
ed in the various producing States ranged 
from $11.00 to $62.40, but the average value 
reported by the larger producers was near 
the Montana average figure of $38.69. 

Bentonite exports in 1982 decreased 22% 
to 668,000 tons valued at $54.7 million. The 
unit value of exported bentonite increased 
9% to $81.91 per ton; this was attributed to 
a larger percentage of the higher cost drill- 
ing muds and foundry sand grades shipped. 
Domestic bentonite producers. were facing 
increased competition in foreign markets. 

Bentonite was exported to 71 countries. 
The major recipients were Canada, 34%; 
Japan, 12%; Singapore, 7%; Saudi Arabia 
and the Netherlands, 6% each. Domestic 
bentonite producers reported that the end 
uses of their exports were drilling mud, 
64%; foundry sand, 15%; and other, 21%. 

Bentonite imports in 1982, consisting 
largely of chemically activated material, 
decreased 28% to 7,241 tons valued at $2.8 
million, primarily because of reduced ship- 
ments from the Federal Republic of Ger- 
many. The chemically activated bentonite 
was imported from five countries, with Can- 
ada supplying 58%; the Federal Republic of 
Germany, 22%; Mexico, 17%; and the Unit- 
ed Kingdom and Japan, the remaining 3%. 
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Table 15.—Bentonite sold or used by producers in the United States, by State 
— Nonswelling Swelling Total 
Short tons Value Short tons Value Short tons Value 
1981 
Arizona.. 33,220 1 20 31.200 33,240 56,3 
California 53,073 8,433,167 22,213 1,036,324 15,286 4,469,491 
Colorado 2, 000 28, 39,100 391,000 41.100 419, 
Kanaas "s E i 331,830 27, 331, 
Mississippi ___________ _ 285,446 7,060,084 nae 285,446 7,060,084 
Montana _____________ fe M 586,991 23,077,808 586,991 23,071,808 
Nevada ______________ ius 14,127 706,717 14,127 706,717 
Texas o un ete or 116,046 8,262,516 50 2,500 116,096 8,265,076 
Utah. re ss edes E 2 7,845 89,062 7,845 89, 
Wyoming ug 3,584,287 99,745,102 3,584,287 99,745,102 
Deb uz Q S uz E 1147,648 13,334,000 328,092 21,118,111 175,140 4,452,111 
Total. ote ae 2. 637,483 22,772,953 4,309,725 126, 499, 654 4,947,158 149, 272,607 
1982 
Arizona -----------—-- 27,518 529,189 . zie 21,518 529,189 
California 54,742 3,725,351 20,907 995,104 15,649 4,120,455 
Colorado 4, 000 56, 60 660 060 56, 
Kanaas eh 15,000 300,000 15,000 300,000 
Mississippi ___________~_ 281,596 6,063,403 = ees 231,596 6,063,403 
Montana . dde 207,879 8,042,594 207,879 8,042,594 
Nevada ___ e NI 14,500 52,206 14,500 152 
Texas --------------- 49,580 3,496,738 ,890 ,664, 100,470 5,161,447 
Utah. o A %¾—²—˙ ⁰ tax d — 6,874 543 6,874 96,54 
Wyoming ios aum 2,401,116 12,992,324 2,407,116 12,992,324 
hep ur k u mm ee 1132,799 13,198,914 220,679 852,102 153,478 4,051,016 
TTT 500,235 17,069,595 2,744,565 85,696,242 3,244,800 102,765,837 
W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes Alabama, Idaho, and Louisiana (1981). 
Includes Idaho, South Dakota, and Tennessee. 
Table 16.—Bentonite sold or used by producers in the United States, by use 
(Short tons) 
1981 1982 
Use Non- : Non- ; 
Domestic: 
Adhesives- ss W 382 TN 179 179 
An . sex 91,855 99,258 157,113 66,334 14,148 140,482 
Brick, face T" W M m c 
Catalysts (oil refining - - -- _ _ _ _ _ _ 7,749 5 1,154 4,811 4 4,315 
Cement, portland... _ NN W "E W W 
Drilling mud... 60,554 2,004,088 2,064,642 15,275 1,409,072 1,424,347 
Fertilizers._.________________ PS 4,054 4,054 ne 2,149 2,149 
Filtering, clarifying, decolorizing: 
Animal oils and mineral oils and 
SCS n e e e 102,702 2,610 105,312 120,120 1,936 122,056 
Vegetable oilss ,662 55,662 21,135 xmas 21,185 
Foundry sand __ _ _ _ _ _ _ _ _ 270,289 521,430 T91,719 186,243 328,028 514.271 
Glazes, glass, enamels T W PEN W W 
Medical, pharmaceutical, cosmetic _ _ _ ae 2,818 2,818 caves 8,050 8,050 
Paint ⅛²-ę tum ets ey 14,412 14,412 om 12,998 12,998 
Pelletizing (iron ore) / wa 884, 976 SS 96,506 396,506 
Pesticides and related products 506 2,872 3,378 366 4,731 5,097 
Pet waste absorbent |... — W S W W te W 
Waterproofing and sealing 1.897 88,882 90,779 17,939 87,527 105,466 
Miscellaneous 63,944 71,168 1134, 730 60,155 65,817 125,972 
Total. is inei mimi i cae 621,158 3,696,573 . 4,317,731 497,878 2,391,745 2,889,623 
Exports: 
Drilling mud - —------------—- ait 364,342 364,342 has 227,409 227,409 
Foundry and 13,956 203,928 217,884 109 53,441 53,550 
Pelletizing (iron orehßxl. P 37,771 37,771 ae 25 ==: 
OUNCE EMEN HORE A Q m tea 2,319 7,111 9,430 2,248 71,970 74,218 
! AAA 16,275 613,152 629,427 2,357 352,820 355,177 
Grand total 637,433 4,309,725 4,947,158 900,235 2,744,565 3,244,800 


W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous.” 
1Incomplete total; difference included with total for each specific use. 


CLAYS 


FULLER'S EARTH 


Production of fuller’s earth in 1982 in- 
creased 2% to 1.68 million tons valued at 
$97 million. The average unit value increas- 
ed 2% to $57.44 per ton. 

Fuller’s earth production was reported 
from operations in 11 States. The two top 
producing States, Georgia (82%) and Flori- 
da (26%), accounted for 58% of domestic 
production. Illinois, Missouri, South Caroli- 
na, and Tennessee showed gains in produc- 
tion; the other producing States had produc- 
tion decreases. 

Fuller's earth is defined as a nonplastic 
clay or claylike material, usually high in 
magnesia, which has adequate decolorizing 
and purifying properties. 

Production from the region that includes 
Attapulgus, Decatur County, Ga., and Quin- 
cy, Gadsden County, Fla., is composed pre- 
dominantly of the lath-shaped amphibole 
clay mineral attapulgite. Most of the full- 
er's earth produced in other areas of the 
United States contains varieties of mont- 
morillonite. 

In 1982, industrywide enlargements, mod- 
ernizations, acquisitions, and/or mergers 
were either canceled or deferred until eco- 
nomic conditions improve. Two notable ex- 


231 


ceptions were activities by the Floridin Co. 
and Malthan Inc. Floridin completed a $23 
million expansion of its attapulgite process- 
ing plant in Quincy, Fla., and Malthan, a 
subsidiary of Gurley Oil Co., Memphis, 
Tenn., completed an expansion of its Paris, 
Tenn., operation. 

Attapulgite, a fuller’s earth-type clay, 
finds wide application in both the absorbent 
and thickening areas. Mineral thickeners 
are used in such diverse markets as paints, 
joint compound cement, polishes, and plas- 
tics. The thixotropic properties of attapul- 
gite clays provide the important thickening 
and viscosity controls necessary for sus- 
pending solids. 

Prices for attapulgite reported by produc- 
ers ranged from $49.50 to $69.89; montmo- 
rillonite prices ranged from $10.00 to $62.30. 

In 1982, fuller’s earth was exported to 42 
countries; exports decreased 16% to 93,000 
tons. The unit value of exported fuller’s 
earth decreased 2% to $92.68 per ton. The 
major recipients were Canada, 63%; the 
Netherlands, 16%; the United Kingdom, 
6%; and other countries, 15%. 

Imports of fuller's earth were 40 tons 
valued at $8,000, all from the United King- 
dom. 


Table 17.—Fuller’s earth sold or used by producers in the United States, by State 


Short tons 


Attapulgi 
State pues 
Short tons Value 
1981 
Florida 518,031 334,955, 895 
Georgia 346,995 19,035,619 
Other o tk ce ^ 151,283 13,108,462 
Total: _ 8 916,309 51,099,976 
1982 
Florida 442,253 30,907,739 
Georgia 294, 861 15,763,497 
Other 1119,059 16,645,625 
Total... LLL Sco 856,173 


53,316,861 


Montmorillonite Total 
Value Short tons Value 

"T ne 518,081 $34,955,895 
237,108 $11,137,782 584,103 30,173,401 
2502,437 224,945,910 553,720 28,054,372 
739,545 36,083,692 1,655,854 93,183,668 
aa 8 442,253 30,907,739 
239,323 11,794,188 534,184 27,557,685 
2587,159 231,533,356 706,218 38,178,981 
826,482 43,321,544 1,682,655 96,644,405 


Includes Nevada and Texas. 


Includes Illinois, Mississippi, Missouri (1982), Nevada, South Carolina, Tennessee, Utah, and Virginia. 
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Table 18.—Fuller’s earth sold or used by producers in the United States, by use 


(Short tons) 
1981 1982 
Use Atta- Montmoril- Atta- Montmoril- 
pulgite lonite Total pulgite lonite Total 
Domestic: 
Adhesives 1,226 one 1,226 661 E 661 
Animal feed _______________ 5,969 D 5,969 10 2 10 
Drilling mud- ------------—- 191,287 2,027 193,314 109, 226 e: 109,226 
Fertilizers s 55,442 22,841 8,283 ,268 19,285 13,553 
Filtering, clarifying, decolorizing 
mineral oils and greases_ _ _ _ _ _ _ 20,647 re 20,647 19,102 Lu 19,102 
Medical, pharmaceutical, cosmetic 74 74 112 P 112 
Oil and grease absorbents __ _ _ _ _ _ 196,465 246,821 443,286 170,031 232,833 402,864 
Pant p ² · ay he Sus 347 PCR 5,347 5,39 P j 
Paper filling 4,472 = 4,472 eee `= n 
Pesticides and related products 117,549 66,669 184,218 92,327 75,210 167,537 
Pet waste absorbent __________ 116,657 304,080 420,737 320, 179 359,958 680,137 
Rubber 252 e 252 "- "M T 
Miscellaneous .. — 70,220 36,378 106,598 34,032 81,557 115,589 
Total nuc tl ni ep. 785,607 678,816 1, 464,423 805, 344 768,843 1.574, 187 
Exports: 
Drilling mud 363 2 363 653 EN 653 
Oil and grease absorbents __ _ _ _ _ _ 87,830 83,112 70,442 41,539 29,783 71,322 
Pet waste absorbent |.  _ _ _ _ _ _ _ ` 85,666 27,283 112,949 3,297 27,513 30,810 
Miscellaneous 7, 343 334 7, 677 5,340 343 5,683 
„ i ee ee 130,702 60,729 191,431 50,829 57,639 108,468 
Grand total 916,309 739,545 1,655,854 856, 173 826,482 1,682,655 


COMMON CLAY 


Domestic production of common clay and 
shale decreased 18% in 1982 to 22.5 million 
tons valued at $93 million. Output decreas- 
ed significantly in all major producing 
States except Texas, the overall major pro- 
ducing State. Common clay and shale repre- 
sented 63% of the quantity and 11% of the 
value of total domestic clays produced in 
1982. Domestic clays and shales have been 
for the most part used by the producers in 
fabricating or manufacturing products. Less 
than 10% of the total clay and shale output 
was sold. The average unit value for all 
common clay and shale produced in the 
United States and Puerto Rico increased 
3% to $4.12 per short ton. The range in unit 
value reported for the bulk of the output 
was from $1.42 to $20.14 per ton. 

Common clay is defined as a clay or clay- 
like material that is sufficiently plastic to 
permit ready molding and that vitrifies 
below 1,100° C. Shale is consolidated sedi- 
mentary rock composed chiefly of clay min- 
erals that has been both laminated and 
indurated while buried under other sedi- 
ments. These materials are used in the 
manufacture of structural clay products 
such as brick and drain tile, portland 
cement clinker, and bloated lightweight 
aggregates. 


Increased production capacities, new 


plants, and acquisitions and/or mergers 
slowed during 1982. The construction indus- 
try, the largest consumer of heavy clay 
products, such as brick, lightweight aggre- 
gate, portland cement, sewer pipe, and tiles, 
continued in its depressed state. Large in- 
ventories resulted in either plant shut- 
downs during portions of the year or lower 
production schedules. Davidson Brick Co. 
contracted with the Lingl Corp. Paris, 
Tenn., to build a new plant in Perris, Calif., 
located near Riverside, halfway between 
Los Angeles and San Diego. The plant, 
targeted for completion in the spring of 
1983, was to produce about 300 tons per day 
of large hollow block for commercial use. 
Denver Brick and Pipe Co. moved its plant , 
and offices from Denver, Colo., to its new : 
$4.4 million facility in Castle Rock, located 
near to and south of Denver. The new plant, 
when fully operational, was to produce 
about 35 million brick annually. Pipe pro- 
duction was to be discontinued. A new $5 
million lightweight aggregate plant with a 
rotary-fired kiln was to be built by Camp 
Lightweight Inc. at Fort Gaines, Ga. 

Output continued to be hindered by 
fluctuating fuel costs and labor shortages. 
Industry attention in the Northwest and 
Southeast focused on coal, sawdust, and 
woodchip firing as a possible escape from 
the high cost and intermittent shortages of 
oil and gas. 
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Table 19.—Common clay and shale sold or used by producers in the United States, by 


State! 
Sista 1981 1982 
Short tons Value Short tons Value 
Alabämi z ¿L Z se reat u ed ore as 1,402,897 $6,732,395 1,153,099 $6,201,113 
Arizona LLLLLLLL 4,924 ,910 115,460 468,485 
Arkansas_ o oc aL S S ee i UC rv o 738,235 1,349,393 543,701 998,676 
io,, nt Eh uius 2,183,227 13,208,448 1,642,558 9,653,436 
COlOFBdO ooh ⁵ è kd my 8 210,038 1,110,463 194,901 1,039,188 
Connecticut __________________________ Le 12,854 ,668 55,874 329,459 
Florida S S eet Bh -m é 180,964 362,620 203,031 431,466 
Georgia. __ _ _ as x SER SOME 1,209,399 4,156,061 970,441 2,820,589 
IllinOIlS xeu 8 00,192 1,294,161 444,055 2,174,132 
IndiBna 3 UT Up ⁰⁰ ĩð Qua LS eee 690,593 1,601,914 9 1,220,519 
ôöÄO˙ S unata SS eC SER aia aT RPC Ame 476,249 2,374,802 436,763 2,391,983 
ansas an _ es Sick ia oe ah mf ML ay eas 887,714 4,424,230 648,862 3,356,235 
Kentucky u uuu ß 7 aa u QUE cire 484,157 2,327, 569,596 1,931,784 
Louisiana _______________________________ 379,921 6,337,687 308,664 6,215,920 
l ur ³⁰ . 88 56,650 166,460 37,488 75,782 
Maryland --------------------—-----—-—-—- 596,811 1,984,202 404,737 1,346,287 
Massachusetts ____________________________ 258,853 1,322,424 210,364 1,114,663 
Miene 88 1,609,562 5,862,484 1,022,436 4,369,853 
Minnesota______________________________e_ 83,778 1,077,154 

Mississippi 2220p d eee 649,145 2,028,457 329,857 1,212,289 
7 ͤ ˙³˙·d˙⅛iꝛt, ñ%⅛irꝛꝛ⅛Ü² ee E u kh g e a 973,710 2,796,528 851,284 2,604,805 
Montanā oe oh mie ye ee ka 13,095 30,003 9,675 . 21,718 
Ni y ð d m 135,965 409,278 133,687 391,617 

New Hampshire W W 
New Jersey ___ yy) / 51,786 329,359 50,560 353,920 
New Mexico . 63,720 118,811 59,944 112,459 
N ͥͥͥͥͥ⁰0wſ ek es l ejala Sh E 597,276 2,310,037 352,319 896,647 
North Carolina 2,110,380 6,838,420 1,573,368 5,243,016 
ON acs r o» Ü˙³ a A ĩ A um ss 1,853,302 5,752,626 1,299,077 3,885,544 
Oklahoma _______________________________ 838,339 2,063,568 51,858 1,907,322 
ON Aa aa ee aS krts Z 2 39 ee tee SEN 176,359 299,642 149,399 212,385 
Pennsylvania _- - ---------------------——-—- 1,020,275 3,914,696 795,043 3,014,343 
Fer; ⁵ ³ 200,049 473,932 162,038 7,911 
South Carolina ____________________________ 907,432 2,671,497 901,583 2,793,023 
South Dakota -_ ee 116,250 ; 128,137 345,705 
Tennes e 403, 330 939,808 223, 842 511,199 
eras c sc ILU uite qha an a ee dE 3,901,802 15,359,280 3,939,835 16,066,641 
/) ͥ ͥ sce ace Se ene 8 247,271 1,048, 196 175, 201 891,352 
VieNNa MPH TE 501,829 2,015,834 419,340 2,094,051 
Washington ____ _ _ _ 262,652 1,524,212 244,104 1,724,303 
West ii inn. 8 219,693 502,231 209,653 583,478 
ii! 8 270,909 1,181,084 153,269 703,528 
Other? _________________________ LLL Lac 91,899 598,836 111,995 662,105 
XK oe 0 eet CE 27,543,486 109,947,151 22,488,021 92,668,931 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes Puerto Rico. 
2Includes Idaho, Nevada, North Dakota, and data indicated by symbol W. 


CONSUMPTION AND USES 


The manufacture of heavy clay products unglazed structural tile decreased 47%, 


(building brick, sewer pipe and drain, roof- 
ing, structural, terra cotta, and other tile), 
portland cement clinker, and lightweight 
aggregate accounted for 29%, 20%, and 
11%, respectively, of total domestic con- 
sumption for both 1981 and 1982. In summa- 
ry, 60% of all clay produced in 1982 was 
consumed in the manufacture of these clay- 
and shale-based construction materials. 
Heavy Clay Products.—The value report- 
ed for shipments of heavy clay products 
decreased 5% to $923 million. Thousand- 
unit counts for building or common face 
brick decreased 15%, shipments of glazed 
and unglazed ceramic tile and glazed brick 
decreased 68%, and clay floor and wall tile 
shipments increased 3%. The tonnage of 


and vitrified clay sewer pipe and fittings 
shipped during the year decreased 30%. 
Lightweight Aggregates.—Consumption 
of clay and shale in the manufacture of 
lightweight aggregate decreased 18% to 4.0 
million tons. This was attributed to a down- 
turn in construction. However, uses in the 
newer markets, such as running tracks, golf 
courses, and potting plants and other horti- 
cultural applications, continued to grow. 
The tonnage of raw material mentioned 
in tables 20 and 23 for lightweight aggre- 
gate production refers only to clay and 
shale and does not include slate and blast 
furnace slag similarly used. 
Refractories.—All types of clay were used 
in manufacturing refractories. Fire clay, 
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bentonite, and kaolin accounted for 42%, 
21%, and 17%, respectively, of the total 
clays used for this purpose. The remainder, 
ball clay, fuller’s earth, and common clay 
and shale, were used primarily as bonding 
agents. Bentonite was used primarily as a 
bonding agent in proprietary foundry for- 
mulations. 

The tonnage of clays used for refractories 
decreased slightly in 1982 and constituted 
7% of the total clays produced. A similar 
downward trend occurred in the late 1970’s 
and in 1980. The 1981 increases were caused 
primarily by continued expansion in refrac- 
tory aggregate production and an upsurge 
in the manufacturing of more conventional 
brick-type refractories. Refractory aggre- 
gates are used mostly in specialty plastics, 
gunning, ramming, castable mixes, and/or 
as a substitute for refractory bauxite. The 
1982 downturn, involving conventional 
brick and, for the first time, specialty re- 
fractories, was due largely to the poor 
economy but also signaled major changes in 
technology and production levels for the 
consuming steel, foundry, aluminum, and 
cement industries. | 

Filler.—All kinds of clay have been used 
to some extent as fillers in one or more 
areas of use. Kaolin, fuller’s earth, and 
bentonite have been the principal filler 
clays. Kaolin was used in the manufacture 
of a large number of products, such as 
paper, rubber, paint, and adhesives. Fuller’s 
earth was used primarily in pesticides and 
fertilizers. Clays in pesticides and fertilizers 
were used either as carriers, diluents, or 
prilling agents. Bentonites were used main- 
ly in animal feed. 

In 1982, 11% of clay produced was used in 
filler applications; of this, kaolin accounted 
for 87%; fuller’s earth, 7%; bentonite, 4%; 
and ball clay, common clay and shale, and 
fire clay, the remaining 2%. The total 
amount of kaolin consumed as fillers did 
not change significantly. Decreases oc- 
curred in the use of kaolin for gypsum 
products (46%), fertilizer (44%), and plastics 
(27%). The total quantity of fuller’s earth 
used in insecticides and fungicides decreas- 
ed 63%. 

Absorbent Uses.—Absorbent uses for 
clays accounted for over 1.20 million tons, 
or 3% of the total 1982 clay production. 
Demand for absorbents increased 25% over 
that reported for 1981. Fuller’s earth was 
the principal clay used, and absorbent ap- 
plications accounted for 89% of its entire 
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output. Bentonite was used to a lesser 
degree. The tonnage of raw materials indi- 
cated in table 20 for pet waste and oil and 
grease absorbents refers only to clays and 
does not include the over 105,000 tons of 
other nonclay minerals similarly used. De- 
mand for clays in pet waste absorbent, 
representing 56% of the 1982 absorbent use, 
increased 39% from that reported for 1981. 
Use in floor absorbents, chiefly to absorb 
hazardous oily substances, representing 
the remaining 44% of absorbent demand, 
decreased 16% from the 1981 figure. 

Drilling Mud.—Demand for clays in 
rotary-drilling muds decreased 32% in 1982 
to 1.54 million tons and accounted for 4% of 
total clay production. The domestic benton- 
ite industry continued its rapid expansion, 
begun in the latter half of the 1970’s, until 
midyear 1982. Then an oil glut and econom- 
ic downturn, compounded by uncertainty as 
to the future of unregulated deep gas, re- 
sulted in lower oil- and gas-well drilling 
activity. Swelling-type bentonite remained 
the principal clay used in drilling mud 
mixes, although fuller’s earth and non- 
swelling bentonite are also used to a lim- 
ited extent. Bentonite and fuller’s earth 
accounted for nearly 100% of the total 
amount of clay used for this purpose. Small 
amounts of ball clay and kaolin were used 
in specialized formulations. 

Floor and Wall Tile.—Common clay and 
shale, ball clay, fire clay, and kaolin, in 
order of demand, were used in manufactur- 
ing floor, wall, and quarry tile. This end-use 
category accounted for 1% of the total clay 
production in 1982. Demand for tiles in- 
creased 5% to 365,000 tons. 

Pelletizing Iron Ore.—Bentonite is used 
as a binder in forming hard iron ore pellets. 
Demand decreased 55% in 1982 to 397,000 
tons, reflecting a downturn in taconite pel- 
let production because of decreasing steel 
demand, exacerbated by inroads made by 
cheaper foreign bentonites into a tradi- 
tional U.S. clay market. Of the total benton- 
ite produced, about 12% of the swelling 
variety was consumed for this purpose. U.S. 
deposits continued to be the major world 
source for swelling bentonites. 

Ceramics.—Total demand for clays in the 
manufacture of pottery, sanitary ware, 
china and dinnerware, and related products 
(excluding clay flower pots) accounted for 
3% of the total 1982 clay output. This 
demand, principally for ball and kaolin 
clays, increased 6%, to 1.20 million tons. 
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Table 21.—Shipments of principal structural clay products in the United States 


Product 
Unglazed common and face brick: 
Suantty MTM p CA PE million standard brick 
11 eg ̃ Wa Sa ZS zs ER: million_ _ 
Unglazed structural tile: 
Quantity 23 DL Lt nd thousand short tons. . 
f/! ͥͥ ·Ü1w³A ⅛˙¹-ͥu§ 88 million 
Vitrified clay and sewer pipe fittings: 
Quantity ENDE NE - thousand short tons. _ 
J 2 luec luc 8 million- . 
Unglazed, salt-glazed, ceramic-glazed structural 
facing tile, including glazed brick: 
lf oou 88 million equivalent 
CO PME ͥ⁰d yd million 
Clay floor and wall tile, ineluding quarry tile: 
antity o oe E million square feet. 
BONN e S oce sen Aa yy million. _ 
Total valedgdũl! do- 


1978 
8.957 


$765 


16 
$4 


299 
$253 
$1,158 


1979 


96 
$11 
314 

$295 


$1,179 


1980 


$1,062 


1981 
6,513 5,202 
$625 $540 
102 92 
$7 $8 
654 463 
$109 $73 
46 35 
$11 $10 
323 288 
$310 $341 
$972 


1982 


Data may not add to totals shown because of independent rounding. 


Source: Bureau of Census Report Form M32-D (82), Current Industrial Reports—Clay Construction Products. 


Table 22.—Common clay and shale used in building brick production in the United 


States, by State 
State 1981 1982 
Short tons Value Short tons Value 

Alabama ˙iAàĩ ͥ ³·5Ü0¹¹ .... y 641,145 $2,135,878 579,011 $2,478,325 

Arizona and New Mexico __________________-___- 139,985 342,3 137,890 353, 
PMNS _ _ Si ĩ⅛˖2.. ⁰⁰⁰t wr 8 422,690 848,809 250,467 528,911 
liier apb<l|a O O  l@31 445,498 1,594,921 412,455 1,534,116 
ohh S s lB ) ysy)lu CO 201,584 1,062,536 193,101 1,036,854 
8 Florida, New Jersey (1981l7)hh)))/j „ 125,998 715,313 116,059 703, 801 
MER Eee RIDERE 1,056,185 3,790,366 829,824 2,407,097 
Idaho and UJ Sh: ss Sasu x CREE 56,520 391,447 84, 525,959 
e scs eget eda tur uM. c iR 144,200 149,296 858,294 1,742,151 
Indiana and Iowa 367,652 936,988 252,095 884, 170 
CUT AEN te ct ORO PERDU SOR on 156,166 346,385 130,412 319,979 
Kentucky ((( ⁵²˙iä k»; mr ⁵² 8 182,071 809,379 163,105 697,307 
II a ĩð K rc ee 137,921 811,887 66,064 150,920 
Maine, Massachusetts, New Hampshire 129,231 737,801 131,789 712,681 
Maryland and West Virginia 815,328 1,170,087 205,829 706,038 
Michigan and Minnesota ______________________ 96,590 12,290 83,011 759,726 
ee NEM RD V 8 460,241 1,572,078 257,244 1,012,925 
Missouri o e mue ea s Y S S S l a os ee 87,579 325,494 60,544 22,586 
Nebraska and North Dakota____________________ 148,077 418,971 134,453 366,774 
NEW OR a ͥ ³˙·ĩ]]% ß ⅛ yy 137,466 182,455 95,462 137,281 
North Carolina ____________________________ 1,801,488 5,953,531 1,298,270 4,360,734 
JD MEME HEN sete ⁰m Boe S ME" 865,976 2,482,645 3,360 1,769,679 
ehh. ⁰ et a 288,400 766,472 298,495 865,781 
Gd] AAA ES a E oe 20,485 40,291 48,885 61,490 
Pennsylvania _____________________________ 838,867 3,032,334 663,871 2,330,421 
South Carolina ____________________________ 605,265 1,849,449 559,536 1,899,236 
nee. ³ð K ⁵⁵ Se eC 217,222 439,964 169,082 329,710 
J77öͤöĩõĩ§Üĩ§?[%•õͥüſsjd0fͥ0ͥ y d a eh oe e 1,485, 188 5, 532, 686 1,408,155 5,521,876 
Virginia ͤ yd ͥͥ⁰ f y ca E 8 42,299 1,110,668 35,260 03,823 
Washington 146, 125 602, 603 99,799 433,081 
WYOMING: 45.22 eo f y ĩ v heh eee ee 24,654 238, 479 14,314 125,104 
Wo | Re a a Sam coxa SUP t Li TS eden ee 12,197,096 41,303,880 10,000,602 35,781,791 
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Table 23.—Clay and shale used in lightweight aggregate production in the United States, 


by State 
Short tons 
State Concrete Structural High Total 
ghway 0 
block concrete surfacing Other Total value 
1981 
Alabama and Arkansas 579,261 105,158 25,695 ""- 710,114 $3,191,196 
California 238,791 317,661 ed 60,438 616,8 5,833,408 
Florida, Indiana, lowa__ __________ 227,841 49,324 5,222 282,387 1,084,707 
Kansas, Kentucky, Louisiana 499,906 147,090 62,570 12,736 722,302 9,867,171 
Massachusetts, Minnesota, Missouri 191,437 85,083 7,500 7,004 291,024 2,581,258 
Mississippi and New Vork 291,334 171,189 12,275 ,500 416,298 2,263,173 
Montana, North Carolina, North Dakota 118,366 ,844 Gee 1,240 192,450 8,032 
Ohio, Oklahoma, Pennsylvania 278,342 70,979 100 M 349,421 838,114 
South Dakota, Utah, Virginia 188,797 84,868 M 8,860 282,525 1,631,353 
Texas- _ _ _ _ ae ae ea fe ene) 369,511 445,878 122,716 32,246 970,351 3,078,803 
f ce ees luman 2,983,586 1,550,074 230,856 129,246 4,893,762 30,913,215 
1982 

Alabama and Arkansas 456,296 116,001 990 13,483 586,770 2,511,906 
California __ _ _ _ _ 127,936 225,809 = zs 28,300 382,045 3,214,765 
Florida, Indiana, Iowa 179,513 45,639 — 8,416 233,568 893,215 
Kansas, Kentucky, Louisiana 419,417 163,287 52,076 8,844 643,624 9,153,840 
Massachusetts, Minnesota, Missouri 208,434 13,641 18,345 "m 300,426 1,638,081 
Montana and New Vork 86,899 27,323 Ee I 114,222 432,169 
North Carolina and North Dakota 116,308 79,426 487 13 196,234 563,761 
Ohio, Oklahoma, Pennsylvania 205,939 32,948 50 51,176 290,113 591,480 
South Dakota, Utah, Virginia 110,415 42,027 =: 14,100 166,542 1,600,724 
O es Me 8 244,771 449,201 166,740 260,071 1,120,783 4,075,042 
MOURN, o u ates 2 u 2 s s us] 2,155,928 1,255,308 238,688 384,403 4, 034,327 24,681,043 
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Table 24.—Shipments of refractories in the United States, by product 


1981 1982 
Unit of V 
nan quantity Qu. Vale Quae — Val 
iud sands) NU sands) 
CLAY REFRACTORIES 
Superduty fire clay brick and shapes 1,000 9-inch 48,727 $51,608 31,399 $37,061 
equivalent. ; 
Other fire clay, including semisilica, brick and NOE [QNM 110,309 13,910 10,311 51,610 
shapes, glasshouse pots, tank blocks, feeder parts, 
upper structure parts used only for glass tanks. 
High-alumina (50% to 60% AlzOs) brick and shapes SO! res 76,779 150,115 58,711 116,492 
made of calcined diaspore or bauxite. 
Insulating firebrick and shapes aii BOAO eats z 46,373 40,398 31,852 30,031 
Fer 8 ___do .... 149,582 49,407 78,473 25,110 
Sleeves, nozzles, runner brick, tuyeres ________ Spee: ^ E 42,311 35,480 23,373 22,357 
Hot-top refractories ____________------- Short tons 6,067 1,022 1,198 W 
Kiln furniture, radiant heater elements, potter's MESE. c ME 22,350 22,161 20,862 20,327 
supplies, other miscellaneous-shaped refractory 
items. 
Refractory bonding mortars _____________~- Se: IN 65,113 23,569 64,799 25,791 
Plastic refractories and ramming mixes, containing eccl) ite 170,444 39,442 190,984 70,099 
up to 87.5% Al1203.? 
Castable refractories. _________________- Sch Oy ones ac 139,643 36,103 210,495 11,543 
Gunning mixke s do 96,973 20, 648 91.014 27,447 
Other clay refractory materials sold in lump or -...do ____ 420,028 65,486 318, 365 55,787 
ground form.? 4 
Total clay refractories ______________~_~~ 3 _______ - XX 609,949 XX 559,655 
NONCLAY REFRACTORIES 
Silica brick and shapes. 1,000 9-inch NA NA W W 
equivalent. 
Magnesite and magnesite-chrome brick and shapes E. m 11,444 213,164 17,824 67,949 
Chrome and chrome-magnesite brick and shapes ete o o esiste 8,558 35,590 28,620 108,214 
Shaped refractories containing natural graphite Short tons 24,995 42,000 19,067 31,903 
Zircon and zirconia brick and shapes; other carbon 1,000 9-inch 13,461 83,454 3,321 30,534 
refractories: Forsterite, pyrophyllite, dolomite, equivalent. 
dolomite magnesite molten-cast,* other brick and 
shapes. 
Other mullite, kyanite, sillimanite, or andalusite peo RN 3,025 15,748 1,884 9,267 
brick and ipd ien 
Other extra-high (over 6092) alumina brick and „ dO uos us 8,426 44,506 13,000 35,541 
fused bauxite, fused alumina, dense-sintered 
alumina shapes. 
Silicon carbide brick, shapes, kiln furniture s 0 S S 1,158 32,382 3,296 42,916 
Refractory bonding mortar |. Short tons 30,849 16,693 19,769 10,324 
Hydraulic-setting nonclay refractory castables _ _ _ cos cd9: 422 35,752 24,494 16,840 16,524 
Plastic refractories and ramming mixes __ dd. ___ 224,031 108,005 108,978 67,562 
Gunning mixes e 365,863 89,812 254, 821 84,691 
Dead-burned magnesia or magnesite? 7__ __ __ __ FF 426,954 118,905 61,446 68,294 
Dead-burned dolomite _________________~_ shes BAO eu ERR —— 156,518 9,528 
Other nonclay refractory material sold in lump or z ¿do ics 557,113 58,717 318,258 39,995 
ground form.? 
Total nonclay refractories______________ ~~~ --___- XX 943,470 XX 623,242 
Grand total refractories. - .. ------------ i -___ ul X 1,553,419 XX 1182897 


NA Not available. W Withheld to avoid disclosing figures for individual companies. XX Not applicable. 

! Heated short of fusion; volatile materials are thus driven off in the presence of chemical changes, giving more stable 
material for refractory use. 

2More or less plastic brick and materials which, after the addition of any water needed, are rammed into place. 

3Materials for domestic use as finished refractories and all exported material. 

*[ncluding calcined clay, ground brick, and siliceous and other gunning mixes. 

5Molten cast refractories are made by fusing refractory oxides and pouring the molten material into molds to form 
finished shapes. 

Completely melted and cooled, then crushed and graded for use in a refractory. 

Includes shipments to refractory producers for reprocessing in the manufacture of other refractories. 


Source: Bureau of Census Report form MQ 32C (82), Current Industrial Reports—Refractory. 
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Table 26.—U.S. imports for consumption of clays in 1982, by kind 


Quantity Value 
Kind (short (thou- 
tons) sands) 
China clay or kaolin, whether or not beneficiated: 
anada- L ZD é ͤ Lt iM ALD ne MEER TS E TS 575 $31 
Jy. "DNE 3 2 
Germany, Federal Republic ů - Le 11 1 
New JV EEA A E ETA AE au ayu E ee eit E ĩ EE 17 4 
Sweden- ce acn f aaa eed igh rc 2 S c E 1 1 
United Kingdom - - ------2222222222222 yt ⁵⁰⁰ 8,820 758 
Oer cits sag E yk d a N 2 1 
ToU PE a Eee aah ta at ECCE ape 8 9,429 798 
Fuller's irm not beneficiated: United Kingdom _________________-_--- 40 8 
Bentonite 
CCC)!» ↄ obtu a a iA or RRSP LE 111 45 
Germany, Federal Republic ok 13 4 
ôĩÄÜ d syle ena 25 2 
0000 nnl LLL A LL AMD LABEM ĩ ͤ OU eL E 6 1 
17Ü e Sa Z Ey ⁵ð² . UN SERERE 155 52 
Common blue and other ball cay not beneficiated: 
Hac uno o age oO uut art u E as pee elc oA S re a 21 
United Kingdom drill... ³ 8 4.204 243 
7öÜöÜůd .. ͥ]⁰¹ͤ ⅛ x a 4,225 248 
Common blue and other ball clay, wholly or partly beneficiated: 
United Kingdooe n 945 119 
Other ate at ß d ß yd ⁰dyd y taney AAI 1 1 
Total n2 centes s aD ru as ect Ee ees 946 120 
Other clay, not beneficiated 
f ß d TER u ea 24 3 
ôõͤõĩõĩ]ið¹˙dà.m ðr dy mn x8 274 3 
United FF m uD as aa Sect as ð— . ne ts 7 1 
„ at et f AE i 1 1 
Totál aes hs S uyu o·w¹wü ]⁰ow ( 306 8 
Clay, n.e.c., wholly or partly beneficiated 
anada c oco c ec c LU AL uc ³ðVW.i ³ a 8 236 40 
Denmark isk T u uu. so a ] ˙˙- ü ³ -o ⅛˙AA ge 10 2 
/// ↄ0(ſ(ſGdäůä̃ mt; eR PE 8 20 14 
E Federal Republic oůůll n p a 
Ja ru E E E T E A 24 41 
MeXIGU lel A ³ ⁵ ta ce age ee tg te ene 93 8 
eun SEDED ee S EE EAEE YP PP y m ee 8 28 2 
ited Kingdom ⁵ðV ð ͤ y ⁰ꝗdt 1.444 378 
) ⁰oÜ00 / ³·¹w ð ed e E en DATE 1 1 
Total uns cuneta op ] ˙'“ - ³ AA ee ee 2,058 535 
Artificially activated clay 
BB olo ͥ ⁰ͥ mmm ⁰ E AE ⅛oÜÜ-.. k- ma cr E LA te t dE 4,099 1,043 
Germany, Federal Republic of - -- -----------------2-----—--——— 1,615 1,024 
ABB c sec ³˙·¹ a LET ME cR Oe UC 8 2 2 
MeXICO oto nen E y 1.223 433 
United KilHgdom:-— oii L 0 ͥ⁰ ⁰ ⁰⁰kt ß 146 242 
) a ⁰oiyſAAſſſſſſſſ y ee ig 1 1 
Total. o yaa ß ñ̃ñ̃ p ñ E E S E E mte 1,086 2,145 
Grand total. 2.5.2 eel mbas ss ee eB CI 24,245 4,514 


Includes countries with imports of quantities less than 1 short ton and/or values of less than $1,000. 


Source: U.S. Department of Commerce. 
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WORLD REVIEW 


Estimated world production of all grades 
of bentonite and kaolin decreased 24% and 
7%, respectively, in 1982 while production 
of fuller’s earth increased 4%. Bentonite 
production during the year was 5.72 million 


tons, and the U.S. output was 57% of the 
world total. World kaolin production was 
about 21 million tons, with the United 
States accounting for 30% of the total. 
Fuller’s earth production during the year 
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was 2.2 million tons, and U.S. output 
accounted for 76% of the total. 

Brazil.—The Jari kaolin-paper-forestry 
complex was to be purchased by a group 
being put together by the Government.’ The 
group was to include numerous Brazilian 
companies and banks as well as the Govern- 
ment, which was to assume the largest part 
of the $200 million obligation. The project 
was to initially encompass an integrated 
pulp and paper mill and a kaolin mine and 
mill complex. In another kaolin event, 
English China Clays Ltd. do Brazil was 
nearing completion of a plant near São 
Paulo to produce kaolin for the South 
American paper industry.“ 

China.—A deposit with certified reserves 
of over 1 million tons was reportedly found 
in the southern part of the Guangxi Zhuang 
autonomous region. Several clay deposits 
were also discovered in Jiangsu Province.“ 
These included attapulgite in Luhu and 
Xuyi Counties, kaolin in Suzhou Prefecture, 
ceramic-grade clay in Yixing Gaochun 
County, and bentonite in Donghai, Jurong, 
and Shuyang Counties. 

German Democratic Republic.—Nearly 
500,000 tons of kaolin were to be produced 
by three open pit mining operations of the 
Silicate Raw Material Combine at Kemm- 
litz in the Leipzig area.’ 

Germany, Federal Republic of.—Watts, 
Blake, Bearne and Co. (WBB), a large Unit- 
ed Kingdom ball clay producer, purchased 
certain assets from Westerwalder Keramik- 
Massen-Aufbereitung for the production of 
prepared body compositions for the ceram- 
ics industry. The purchase was made by 
WBB's West German subsidiary, Fuchs'sche 
Tongruben KG, for about $11.5 million. 
Fuchs'sche operated a body plant near 
Siershahn. In another agreement, Fuchs’- 
sche purchased certain properties from Ber- 
til Fuchs and Peter Fuchs KG, consisting of 
offices, adjacent land and buildings, and 
mineral concessions at Wirges. 

India.—A number of industrial minerals, 
including china clay (kaolin) were discover- 
ed in the northern State of Haryana.® The 
high quality of the newly found clay, along 
with that of indigenous quartz sands, was 
adequate to enable the State to sustain a 
planned local pottery and porcelain indus- 
try. 

Indonesia.—Construction of the coun- 
try's first kaolin plant on Belitung Island, 
northeast of Sumatra, was scheduled for 
completion by yearend.'^ The $10 million 
plant, owned by P.T. Tambang Timah, was 
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to produce about 30,000 tons per year of 
paper-grade kaolin, when fully operational, 
to meet domestic demand for paper-quality 
clay, and to provide a 5,000-ton annual 
surplus for export to Taiwan and the Re- 
public of Korea. 

Indonesia had numerous small-scale 
kaolin mining operations on the islands of 
Belitung, Bangka, North Sulawesi, and 
West Java. Total production from these 
mines to date has been of ceramic quality 
for use by local ceramic manufacturers. 

Niger.—The $11 million Chanchaga clay 
brick project, near Minna, came onstream 
during the year." Production was about 
40,000 large and small bricks per day. 

Pakistan.—The Punjab Government in- 
tended to commission a study for estabish- 
ing a fuller's earth activation plant in the 
Dera Ghazi Khan district.? The project 
was to be onstream by the end of 1984. In 
another clay project, the Punjab Mineral 
Development Corp. was reported to have 
been contracted to supply the Kuwait Gov- 
ernment with fire clay refractory products. 
The refractory plants were to be con- 
structed near the fire clay deposits in Azad 
Kashmir. The Pakistan Mineral Develop- 
ment Corp. had requested Japanese techni- 
cal assistance in preparing a feasibility 
study for a kaolin mining and washing 
complex near the newly discovered deposits 
at Nagarparkar in Sind.!? Previous studies, 
including physical, mineralogical, and in- 
dustrial tests, showed that the clay was 
suitable for ceramics. The deposit was re- 
ported to contain over 4 million tons of 
kaolin scattered in small pockets through- 
out the area. 

Portugal.—ECC, in a joint venture, start- 
ed constructing a 75,000-ton-per-year kaolin 
papercoating plant to be operated by Cia. 
Anglo-Portuguesa de Viana Lda.'* 

Senegal.—The Société Sengalaise des 
Phosphates de Theis undertook a major 
development of its attapulgite reserves.“ 
The company planned to use its phosphate 
plant facility, which included rotary kilns, 
to calcine the clay for the European absorb- 
ent markets. The material's low bulk densi- 
ty and high sorptivity reportedly made it 
equivalent to Florida and Georgia material. 

South Africa, Republic of.—Environ- 
mentalist groups and local authorities ob- 
jected to a proposal by Serina Pty. Ltd. to 
develop kaolin deposits at Chaplin's Estate 
in Noordhoek Valley in the Cape Penin- 
sula.'* The company had planned to ship 
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the kaolin over 3 miles to its 20,000-ton-per- 
year plant at Brakkloof, near Fishhoek, for 
upgrading to papercoating grades previous- 
ly not produced domestically. 

Spain.—4A joint venture was planned by 
ECC and Caobar S.A. to construct an 80,000- 
ton-per-year papercoating kaolin plant at 
Poveda de la Sierra in Guadalajara." The 
new company, Cia. Espanola de Caolines, 
was to process a sandy, crude kaolin having 
high brightness and low viscosity. In anoth- 
er kaolin project, Caolines de Vimianzo 
completed a new $15 million kaolin facility, 
rated at over 100,000 tons per year, in the 
northeast and planned to develop mines in 
Galicia and Asturias. 

Sweden.—ECC purchased Cedpro Chemi- 
cal Development and Production AB (CDM), 
one of ECC's worldwide agents. The action 
was reportedly taken to serve the Swedish 
paper, ceramic, paint, rubber, and plastic 
industries more directly. The takeover gave 
ECC access to CDM's storage facilities in 
Falkenberg. 

Tanzania.—Large sand-kaolin deposits, 
estimated at 1 billion tons, were reported to 
be scattered throughout the more elevated 
areas of the country. The only other details 
released stated that the sand and other 
impurities limited the kaolin's usefulness. 

United Kingdom.—Modernization plans 
were being developed for Laporte Industries 
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Ltd.'s fuller's earth and bentonite produc- 
tion and processing facilities at Redhill and 
Surrey. The $6 million renovation was to 
give the company greater flexibility of prod- 
uct mix in order to respond more efficiently 
to changes in the marketplace. The compa- 
ny's activation plant, transferred to Widnes 
in 1981, was not involved in the moderni- 
zation but was expected to benefit from 
overall increases in efficiency. 

ECC acquired Whitfield and Son (Hold- 
ings) Ltd., a distributor for the ceramic 
industry, in order to improve clay supplies 
and services to the domestic pottery indus- 
try. 

Redland Brick Co. was attempting to 
acquire Stourbridge Brick Co. from LCP 
Holdings for about $10 million. The dives- 
titure of Stourbridge, acquired by LCP in 
1968, was part of a trend in the United 
Kingdom toward larger brick companies. 

Yugoslavia.—Preparations were under- 
way to work the sand-kaolin deposits in the 
Vrsac regions of Vojodina Province, tar- 
geted to produce about 70,000 tons per year 
by 1982 along with quartz, feldspar, and 
mica. The Bentomak bentonite mine in 
Kriva Palanka, Macedonia, was scheduled 
to produce about 80,000 tons of sodium 
bentonite in 1982.22 The 80,000-ton produc- 
tion figure represents a 2096 increase above 
the 1981 output. 


Table 27.—Kaolin: World production, by country! 


(Thousand short tons) 

Country? 1978 1979 1980 1981P 1982* 
Algeria ___ ence ͥ ͥ G ec et . a cane 19 110 20 e21 17 
Argentina --------------------------—_—- 51 146 101 74 384 
Australia... e gu G Q ue Z isu u 98 160 241 *242 254 
Austria (marketable). ______________________ 85 87 92 *88 88 
Bangladesh 6 8 11 11 36 
Belgium _______ _ _ _ —-—-9-»u6g; 130 130 130 130 130 
Brazil (beneficiated) _______________________ 325 385 452 518 507 
Bulgarig ĩ³Ü¹i. te oth k cen ee EL. 219 223 229 244 248 
Burundi 3 2 2 2 2 
;ö%;OͤĩÜ¹vDàQwun AA ⅛ð v Leer -= tee 53 65 66 63 60 
Colombia . | | | ) L L ........-.-----.- 863 903 861 893 893 

S o s s at EI 1 1 1 
Czechoslovakia 1550 565 571 570 550 
Denmark ß 2 et es Bae 3 25 22 22 22 22 
Ecuador. ume E obl une Ru ee SC am g T4 r 4 4 4 35 
EVDU 7 eerta Se eet ³ AAA St ea 61 51 45 35 90 
Ethiopia (including Eritrea) 35 33 61 10 22 
Frenee ee s 292 347 373 365 364 
German Democratic Republic (marketable)®_ ______ __ 200 210 220 220 220 
Germany, Federal Republic of (marketable) _ _ ___ _ _ _ _ 574 613 553 551 551 
Greece Ore te, ayy Se Ne gee aa aS aes AA 53 36 47 47 47 
Hong Kong._ ._______._____--_-_____-__- 28 3 1 (* 6) 
UC ese ⁰ AAA A eee 75 70 57 55 55 

India: 

ee, 8 335 1418 391 432 452 
C e uu . ³ ¹ mmm 88 126 1128 116 126 132 


See foot notes at end of table. 
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Table 27.—Kaolin: World production, by country! —Continued 


(Thousand short tons) 
Country? 1978 1979 1980 1981P 1982° 
Indones aal Z ⁴lf 41 65 83 89 89 
j ³Ü¹wwſ y Sep ge e198 176 165 110 121 
Israel Le 7 25 10 41 39 
Italy: 
Crude d . A 1777 74 98 82 77 
Kaolinitic ear tn — 2s 3 28 30 34 33 
, . P EL EE EE 250 240 252 232 3218 
Konya uu T ee ] mmm eu PLA 2 e2 2 "2 2 
Korea, Republic ok 404 413 302 248 3193 
Madagascar ` _ LL 3 2 3 3 2 
Ml ee eee ³o³—! ]ðê ee eee 34 36 51 49 349 
Mekic. e Eu yen v 198 85 299 229 3205 
Mozambiqune m (Š) (Š) (Š) (Š) 
New Zealand. _ _ _ _ _  _ _ À. 37 28 51 54 55 
Niger S s s ee 1 1 1 1 1 
Pakistans — 15 17 30 42 44 
FFF((öC⁰ↄ⁰⁊]²¾²:³1:.. y ⁊ 39 44 55 77 61 
))) LE E UP ³Ü¹.A A KA Tae Sanga wa em 4 17 6 eT 7 
Poland. m corone tme e Ir 73 54 56 47 50 
Portugal, Ln oe RI cuu ert ae S> 81 *60 54 58 51 
Romania „ r €394 r400 444 €452 452 
South Africa, Republic ff 135 164 119 165 3141 
Spain (marketable)? __ __ 1602 1776 709 780 870 
Sri Lanka 2- -L 6 6 7 5 6 
Suriname 3 3 3 e3 3 
Taiwan 73 94 88 100 396 
Tanzania 1 1 1 1 1 
Thailand . À. 37 41 22 16 320 
TUürkey- e LT T uu - 48 *65 *55 49 50 
LI SS RE us reme e ³˙Ü¹pſd mm ur- usu ST rt 2,600 2,800 2,800 2,800 2,900 
United Kingdom ----------------------——- 4,629 4,899 4,370 4,200 3,750 
United States — 6,973 7,761 7,879 7, 660 6,362 
Venezuela — 25 24 24 72 72 
Vietnam®_ ______________________ 2522222 1 1 1 2 
, T ch ete as eee 198 196 217 248 243 
Zimbabwe ___ _ l 5 5 5 
Toal uuu tins icu 0 7 ꝛ m ye ta 121,404 123,217 22,965 22,695 21,041 
“Estimated. Preliminary. Revised. 


Table includes data available through July 6, 1983. 
2In addition to the countries listed, China and Lebanon also produced kaolin, but information is inadequate to make 
reliable estimates of output levels. Guatemala and Morocco each produced less than 500 tons in each of the years covered 


by this table. 


Reported figure. 

*Data for year ending June 30 of that stated. 

*[ncludes kaolinitic clay. 

SLess than 1/2 unit. 

Includes crude and washed kaolin and refractory clays not further described. 
5Data represent exports. 

?Kaolin sold or used by producers. 
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Table 28.—Bentonite: World production, by country! 


(Short tons) 
. Country? 1978 1979 1980 1981P 1982* 

Algeria (bentonitic clay 39,313 r *40,200 r €40,200 41,900 41.900 
ArgentinB.- _ _ uer LL LEA 117,900 173,484 144,826 135,274 3181,416 
1ä1/õ·Ü;¹ a 5.132 7.303 12,112 212,130 12.700 
Brazil. ————— e ⁰m. ⁊ ⁰ꝛʒ 8 184,763 234,244 273,322 183,356 220,500 
Búrma s.s A S ou seu eL E 1,518 1,594 1,485 2,554 1,600 
ii ð es ee 9,370 5,842 25,353 49,600 49,600 
F ³ð 8 3,801 °3 900 °5,700 $5,100 5,700 
77 ]ðÄV v 8 r €17,600 17,711 r 917,600 r 617,100 16,500 
Tece Me EE NEEDS 450,546 545,837 553,225 343,862 343,900 
Guatemala ________________________ 2,858 r e3 000 °2 900 2,750 2,750 
Hungary- --------------------—---—- 90,622 79,904 85,633 €85,500 86,000 
[i PPS AAA A E re ME 44,100 22,000 22,000 11,000 12,100 
Israel (metabentonite) _________________ 7,663 6,930 20,195 18,868 14,300 
r ect ONU o PIE y NET 259,042 310,851 356,046 305,340 215,600 
JBpal Ll-.l2clícciei dc LL 86 *440,000 *440,000 604,427 564,141 3532,948 
Mexico____ _ _ II A LE eR gd esto 154,682 187,225 194,037 243,009 220,500 
, f 5,291 1,118 3,620 3,203 34,913 
Mozambique _______________________ r eg 300 1,825 *1,650 *1,650 1,650 
New Zealand (processed) ________________ 710,829 5,461 3,307 2,078 2,200 
S| O11 2: —— o ce L K y aed us Ua 99 1,588 1,658 1,246 1,100 
Du: Se eg ͥq ᷣ 8 20,729 19,677 20,062 33,620 34,200 

Philippines 1,730 3,443 5,570 6,092 ; 
Poland 55, 000 55,000 55,000 55,000 55,000 
Romania- - ---------------------—— r €178,600 "197,900 194,558 194,000 193,000 
Spas ee Se OE ue 8 119,400 133,025 107,701 129,772 132,300 
South Africa, Republic ol 38,051 51,141 54,912 48,912 333,981 
Tanzania 2 5-0 AA So c ee eine 22 88 44 e55 55 
Türkëy -nin 9,127 €15,400 r €22,000 33,827 34,200 
United States. 4,468,000 4,422,075 4,184,619 4,947,000 — 33,244,800 
„ ⁵ et LL E 16,739,988 16,987,766 7,013,762 7, 473,539 5,716,913 


Estimated. Preliminary. Revised. 
Table includes data available through June 21, 1983. 
2In addition to the countries listed, Austria, Canada, China, the Federal Republic of Germany, and the U. S. S. R. are 


believed to produce bentonite, but output is not reported and available information is inadequate to make reliable 
estimates of output levels. 


SReported figure. 
“Includes bentonitic clays. 
5Includes bleaching earths. 
Table 29.—Fuller’s earth: World production, by country! 
(Short tons) 
Country? 1978 1979 1980 1981P 1982* 
Algeri oenen As mm y 5,343 5,500 5,512 5,622 5,500 
Argentina____ _ _ _ 3,838 6,002 5,205 5,783 35,973 
AUSITAHB —— o ee ee I Ta 175 55 55 55 55 
Cl!!! a ³Ü¹w¹AAA ees eae €4,382 €1,190 4,740 6,057 6,000 
] ns - t S er ee 44,110 53,815 62,675 72,061 71,100 
Morocco (smectite). . ___.______________ 8,81 14,976 19,213 21,771 22,000 
Pakistan- 235.2422 2 bee ot Be oe 19,842 44,457 26,966 22,661 23,100 
Senegal (attapulgitee)) n 7,639 14, 330 4,385 55,116 109,100 
South Africa, Republic og 284 1,013 794 478 3343 
Spain (attapulgite· ) 43,244 68,809 52,933 52,059 53,000 
nited Kingdom 240,304 242,508 231,485 225,974 220,500 
United States 1,529,617 1,568,247 1,533,802 1,655,854 1,682,655 
Total a A eee te st 71,908,157 2,020,902 1,947,765 2,123,497 2,199,926 


*Estimated.  PPreliminary.  'Revised. 

1Excludes centrally planned economy countries, some of which presumably produce fuller's earth, but for which no 
information is available. Table includes data available through July 6, 1983. 

zn addition to the market economy countries listed, France, Iran, Japan, and Turkey have reportedly produced fuller's 
earth in the past and may continue to do so, but output is not repo and available information is inadequate to make 
reliable estimates of output levels. 

3Reported figure. 
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TECHNOLOGY 


The Bureau of Mines published the re- 
sults of research on acid-extracting alumina 
from calcined Georgia kaolin at its facilities 
in Boulder City and Reno, Nev., and Al- 
bany, Oreg. One Boulder City study detailed 
the calcination of this kaolin in a direct- 
fired rotary kiln at 750° C and 775° C prior 
to alumina recovery. The effects of differ- 
ent methods of preparing the kaolin feed 
materials on the particle size, moisture 
content, and hydrochloric acid (HCl) - soluble 
alumina fraction of the calcined products 
were evaluated. By optimizing kiln parame- 
ters, alumina solubilities of 99% were ob- 
tained after calcining at either of the two 
temperatures. Appendices to the report re- 
vealed detailed thermodynamic equilibria 
calculations for the kiln operation. Other 
Boulder City investigations and the Albany 
research studied other aspects of kaolin 
feed preparation for alumina recovery. The 
Boulder City study described development 
of a “misted” raw kaolin feed to eliminate 
difficulties encountered in filtering the sol- 
ids from the acid leachate slurry.‘ The fines 
in the slurry had the tendency to plug the 
filter cloth. The novel misted feed was 
prepared by dampening the raw 20-mesh 
clay with a fine water mist while tumbling 
on a rotating pelletizing disk. This tech- 
nique resulted in denser and more symmet- 
rical pellets that were better able to resist 
abrasion during leaching, which had con- 
tributed to the unfilterable fines. The Reno 
laboratory study evaluated in more detail 
the effects of misted clay feed on the effi- 
ciency and kinetics of recovering alumina 
by HCl leaching of calcined kaolin.” The 
misting process increased solids settling and 
filtration rates by two orders of magnitude. 
Rapid uninterrupted leaching occurred dur- 
ing the first 85% to 90% of the alumina 
extraction step. A constant extraction rate 
of about 10% per minute was obtained 
during this initial phase. 

The Reno facility reported on a laborato- 
ry investigation of sulfurous acid leaching 
of calcined kaolin for preparing alumina.?* 
Results from closed-circuit tests showed 
that overall extraction was a disappointing 
67%. The process consists of leaching calcin- 
ed kaolin with a 30-weight-percent SO, 
solution at 60° C and 160 pounds per square 
inch gauge (psig) for 17 hours, filtering the 
leachate slurry, precipitating monobasic 
aluminum sulfite from the filtrate at 110° C 
and 60 psig, and decomposing the sulfite 
precipitate at 150° C and 55 psig to produce 


crude alumina. Purification of the crude 
alumina was accomplished using a modified 
Bayer process. 

A detailed two-part work on the interna- 
tional production? and markets?! of benton- 
ite, including fuller’s earth, was published. 
The production part covered the major 
worldwide bentonite and fuller's earth 
producers, including output, production 
flowsheets, specifications, and future pro- 
duction goals. Presented were the principal 
nomenclature of bentonite in general, and 
the specific Japanese nomenclature in par- 
ticular. The other part reported worldwide 
marketing conditions and the current down- 
turn in demand, principally in the United 
States and the United Kingdom. The de- 
creases in bentonite consumption in the 
steel, oil-well-drilling, and foundry indus- 
tries were analyzed in great technical 
depth. Emphasis was placed on the physical 
and chemical rationale for substitutions 
and on efficiencies currently practiced by 
these three main bentonite-consuming in- 


dustries. 


A similar comprehensive report detailed 
the international production, processing, 
and markets for ball and plastic clays. The 
work broadly examined physical and chemi- 
cal properties, mining, and production 
flowsheets of the world's major ball clay 
producers. West German, French, British, 
and U.S. producers were treated in detail. 

Another article reviewed current world 
production, trade, and markets for kaolin, 
tracing the progress of the major worldwide 
kaolin producers in the mining, processing, 
and marketing of high-quality kaolin 
clays. e An interesting facet of the work 
showed that all of the companies had over- 
come the effects of the low growth rate of 
the paper markets by developing more prof- 
itable higher quality kaolins for these mar- 
kets. Kaolin markets in the United States 
were reviewed citing Bureau of Mines 
statistics. Production of waterwashed, cal- 
cined, and delaminated kaolins was detail- 
ed, as well as their sophisticated use in the 
paint, plastics, rubber, and adhesives indus- 
tries. 

The role of laboratory testing support of 
the prospecting and exploration of kaolin 
clays was described.*? Test methods used for 
evaluating the crude kaolin ore samples for 
the paper and ceramic industries were out- 
lined. Core samples are usually tested for 
brightness, viscosity, and plus 325-mesh res- 
idue with and without magnetic separation. 


CLAYS 


The geology, mineralogy, physical proper- 
ties, and uses or potential uses of kaolin and 
bentonite in Australia and New Zealand 
were described at the first International 
SME-AIME Meeting.” Residual, hydrother- 
mal, and sedimentary kaolins, including 
clays associated with coal measures, were 
all being used domestically. A large sedi- 
mentary kaolin deposit in the Cape York 
Peninsula in Australia, currently being 
evaluated for export to the Pacific basin 
markets, has the potential for displacing 
U.S. clays traditionally serving this area. 
The stratigraphy (including sections), geo- 
logical structures, and economic geology of 
the Aiken County, S.C. mining district 
were published.** Included was a section on 
the preparation of kaolin clays for market, 
as well as occurrences, origin, and explora- 
tion and evaluation schemes for a few of the 
economic deposits. Described are mining 
and beneficiation schemes developed to 
process the different types of kaolin found. 

The effects of impurities usually found in 
refractory-grade kaolins, such as titania 
(TiO), iron oxide (Fe O:), lime (CaO), soda 
(Na:0), and potassia (KO), on the crystal - 
lite size and morphology of mullite formed 
at 1,6560 C and 1,750° C in ANLO;SiO, 
mixtures equivalent to  kaolins were 
studied. Additions of CaO and Fe: O; in- 
creased the size of the acicular mullite 
crystals to simulate those found in commer- 
cially prepared kaolin-made mullites. These 
mullites, commonly known as refractory 
grogs or calcines, are used widely in refrac- 
tory bricks and specialty products. This 
study should allow refractory manufactur- 
ers to better control mullite morphol- 
ogy and crystallite size so as to optimize the 
density of high-performance refractories. 

Commercial-size composite refractories 
having a porosity gradient in the transverse 
direction were fabricated using a superduty 
fireclay composition with coal as the burn- 
out medium.?* This novel-type brick com- 
pared favorably in mechanical and thermal 
properties with standard bricks made with 
the same raw materials. These new fire- 
bricks should prove effective in minimizing 
thermal losses without a costly insulating 
brick or fiber backup. 

Research on the thermal expansion of 
aluminosilicate bricks” and thermal con- 
ductivity of fire clay and high-alumina re- 
fractory bricks,;* used in torpedo ladles, 
blast furnaces, and hot blast stoves, showed 
that the primary factor controlling these 
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two physical properties was the corundum 
(a-Al,0;) content and not just the total 
alumina content as previously believed. 
Other factors that influenced these proper- 
ties were porosity, glass content, and purity. 
Generally, the thermal expansion and con- 
ductivity correlated linearly with the corun- 
dum content and were reversible until the 
onset of transition, such as softening and 
cracking, which degraded the bricks’ per- 
formance. 


1Physical scientist, Division of Industrial Minerals. 

2Albany slip clay is included with ball clay solely for 
statistical convenience. 
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Cobalt 


By William S. Kirk! 


Domestic consumption of cobalt decreas- 
ed significantly in 1982, reflecting general 
recessionary economic conditions. Reported 
consumption declined to 9.5 million pounds, 
the lowest consumption since 1960. Similar- 
ly, calculated apparent consumption fell 
from 12.5 million pounds in 1981 to 11.2 
million pounds in 1982. Most end-use areas 
showed declines in consumption. 

The producer price was lowered to $12.50 
per pound in February and remained there 
through yearend. Free market prices, how- 
ever, fell considerably during the year and 


were at or below $5 per pound for most of 
the last quarter. The very soft market 
conditions caused a large buildup of produc- 
er inventories throughout the world. Zaire- 
an cobalt metal production was drastically 
cut, and Zaire again failed to recapture its 
share of the U.S. market in 1982. 

There was no domestic mine production 
of cobalt in 1982. There was, however, one 
refiner that produced byproduct cobalt from 
imported nickel-copper matte. That produc- 
tion, obtained from the company's annual 
report, appears in table 2. 


Table 1.—Salient cobalt statistics 
(Thousand pounds of contained cobalt unless otherwise specified) 


1978 1979 1980 1981 1982 
United States: 
Consumption 19,994 17,402 15,321 11.680 9,468 
Imports for consumption 19,029 19,998 16,302 15,594 12,870 
Stocks, Dec. 31: Consumer 4,387 3,390 2,540 1,411 1.327 
Price: Metal, per pound $6.40-$20.00 920. 00-525. 00 $25.00 $17.26-$25.00 512.50. 317.26 
World: Production! !E hn 159,136 65,768 68,286 566,744 55, 300 
Estimated. Preliminary. Revised. 
Based on estimated recovered cobalt. 
Legislation and Government Pro- 1982. That report, prepared by the Cabinet 


grams.—In December 1982, Congress ex- 
tended the Defense Production Act (DPA) 
through March 1983 without change. First 
passed in 1950, the DPA provides, among 
other things, an existing legislative basis for 
the development of alternative cobalt sup- 
ply policies. 

The importance of the stockpile quality 
was addressed in the President’s National 


Council on Natural Resources and the Envi- 
ronment under the direction of the Secre- 
tary of the Interior, committed the Govern- 
ment to assessing the stockpile. With this 
impetus, a contract was awarded by the 
Federal Emergency Management Agency to 
the American Society for Metals to assess 
the quality and form of cobalt in the stock- 
pile and develop a statistical plan for any 


Materials and Minerals Program Plan and needed testing procedures. 
Report to the Congress released in April 
DOMESTIC PRODUCTION 


Noranda Mining Inc. received approval 
from the U.S. Forest Service to reopen the 


Blackbird Mine in central Idaho. Later in 
1982, however, Noranda decided to close the 
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mine. The decision to close was reportedly 
based on high interest rates, low cobalt 
prices and consumption, and congressional 
opposition to a price support bill. The mine 
was placed on a care and maintenance 
status. 

The Madison Mine, near Fredericktown, 
Mo., was also placed on a care and mainte- 
nance status in 1982. Anschutz Mining 
Corp., owner and operator, continued its 
geological investigations at the site during 
the year and continued to pump water from 
the mine. 

The Hall Chemical Co. of Wickliffe, Ohio, 
announced plans, in March 1982, for the 
construction of a catalysts reclamation fa- 
cility to be located near Mobile, Ala. The 
plant was to be designed to recover cobalt, 
nickel, molybdenum, tungsten, sulfur, vana- 
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dium, and alumina from hydrotreating and 
hydroforming catalysts used in the process- 
ing of high-sulfur and vanadium-bearing 
crude oil. With expected growth in supply of 
the spent catalyst feedstock, additional 
units were to be installed. The plant was to 
have the capacity to produce about 1.5 
million pounds of cobalt per year. 

GTE Products Corp.’s Chemical and Met- 
allurgical Div. was planning an expansion 
at its Towanda, Pa., metal powder plant. 
The expansion was to have tripled the 


. plant's capacity to reclaim tungsten car- 


bide. The plant's capacity to produce extra- 
fine cobalt powder would be dependent on 
the type of feedstock used. The powder was 
to be recycled to the tungsten carbide indus- 


try. 


CONSUMPTION AND USES 


Reported domestic consumption of cobalt 
decreased in 1982 for the fourth consecutive 
year. The decline was largely the result of 
general recessionary economic conditions. 
Despite substantial price declines during 
the year, conservation and substitution ef- 
forts continued. The U.S. National Aero- 
nautics and Space Administration publish- 
ed material presented at a government- 
industry-university information exchange 
workshop at its Lewis Research Center in 
October 1982. The workshop was held as 


part of the Conservation of Strategic 
Aerospace Materials (COSAM) Program. 
COSAM was set up as a long-range program 
in support of the aerospace industry and 
aimed at reducing the need for strategic 
materials (cobalt, columbium, tantalum, 
and chromium) used in gas turbine engines. 

Apparent industrial demand, calculated 
from net imports, secondary production, 
and changes in industry and Government 
Stocks, decreased to 11.2 million pounds, 
about 11% less than that of 1981. 


Table 2.— Cobalt products! produced and shipped by refiners and processors 


in the United States 
(Thousand pounds) 
1981 1982 
Production Shipments Production Shipments 
Gross Cobalt Gross Cobalt Gross Cobalt Gross Cobalt 
weight content weight content weight content weight content 
Metall 893 893 NA NA 1.016 1.016 NA NA 
Hydrate (hydroxide) _ _ _ . NA 416 NA 413 NA 336 NA 341 
Salts? (inorganic com- 
pounds) NA 958 NA 891 NA 609 NA 600 
Driers (organic com- 
pounds) ---------- NA 1,035 NA 1,117 NA 902 NA 931 
Total 893 3.302 NA 2.421 1.016 2,863 NA 1,872 
NA Not available. 


1Figures on oxide withheld to avoid disclosing company proprietary data. 
Various salts combined to avoid disclosing company proprietary data. 
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Table 3.—U.S. consumption of cobalt, by end use 
(Thousand pounds of contained cobalt) 


End use — 
1981 1982 
Steel: 
Stainless and heat-resisting __ _ 3 35 51 
FFͤ ⁰¹m ·˙ 0 EL LE Eie ee Sum 141 114 
High- strength, low-allo·⸗: hh W w 
n) sa sas usu E ³ ³ AA COE EH et gate eS a Rectan ead 170 161 
h ten sam aa es Dg geo SSS, 4,195 3,319 
Alloys (excludes alloy steels and superalloys): 
Cutting and wear-resistant materials 1,076 638 
Welding materials (structural and hard-facinns )): 488 446 
Manetes ls 1,687 1,544 
Nonferrous allonhss hh 131 145 
A)) ets ep a a es to eh SS 123 56 
Mill products made from metal powderrrrnrrnrr W W 
Chemical and ceramic uses: 
Pigments up ĩ⅛²¹w];..ͥͥ e eL g LL E aa a I Ed 329 382 
%%%0%o% tsk Bg a D alae 88 1,279 789 
Ground coat d yd 441 477 
Glass decolorizer______ - ---------------------—-—-----——- 40 32 
Drier in paints or related usage... ek 1.378 1,114 
Feed or nutritive additive _. e? „ 58 52 
Miscellaneous and unspecified __________________-_____________ 109 148 
pn Rupe c TEES 11,680 9,468 
W Withheld to avoid disclosing company proprietary data; included with "Miscellaneous and unspecified." 
1Cemented and sintered carbides and cast carbide dies or parts. 
Table 4.—U.S. consumption of cobalt, by form 
(Thousand pounds of contained cobalt) 
Form 1978 1979 1980 1981 1982 
Metal: 2 Du LS Seo eee ees 12,823 12,006 10,825 7,450 6,055 
Oxide. - ee ee ics 467 704 441 557 732 
Purchased scrae sss 1.036 1.170 1.183 972 871 
Chemical compounds (organic and inorganic) 
other than oxide 15,399 3,254 2,475 2,421 1,643 
f ͥͥͥ‚ ( ok esha so 26 268 397 280 167 
// AAA Zo 2 =m sm 19,994 17,402 15,321 11,680 9,468 
1Salts and driers. 
PRICES 


The posted producer price of cobalt cath- 
odes at the beginning of 1982 was $17.26 per 
pound. The price fell to $12.50 per pound in 
February and remained at that level 
through yearend. The price cut was forced 
by lagging cobalt demand and a buildup of 
producer inventories. 

The spot price for cobalt cathodes began 
the year at the $12 to $13 per pound range 
and dropped steadily, reaching $5 per pound 
about mid-October. The price remained at 
or below this level through yearend. Zaire, 
although officially maintaining a producer 
price of $12.50 per pound throughout most 
of 1982, was discounting heavily in an effort 


to regain the share of the U.S. market that 
it had lost in 1981. 


Table 5.—Yearend published prices of 
cobalt materials for 19821 


Material poun 

Cobalt: 

Powder: 24 dece cR dudas $12.30 

Fine powder ___ _ 16.36 
Cobalt oxide: 

Ceramic-grade (70% cobalt 8.74 

Ceramic-grade (72% cobalt 8.99 

Metallurgical-grade (76% cobalt) _ _ _ _ _ 9.29 


1Metals Week, v. 53, No. 52, Dec. 27, 1982, p. 5. 
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FOREIGN TRADE 


Exports of unwrought cobalt metal and 
waste and scrap totaled 844,000 pounds, 
gross weight, with an estimated 596,000 
pounds cobalt content valued at $7.7 mil- 
lion. These exports were shipped to 36 
countries with the following countries (in 
descending order) receiving the largest 
quantities: Belgium-Luxembourg, the Neth- 
erlands, Japan, France, the Federal Repub- 
lic of Germany, and Canada. Exports 
of wrought cobalt metal totaled 579,000 
pounds, gross weight, valued at $8.2 million. 
Of the 42 countries to which wrought cobalt 


scending ořder were Ireland, France, the 
United Kingdom, Canada, and Sweden. 

Total imports in 1982 were 12.9 million 
pounds (contained weight). The majór 
sources of cobalt ifmports in descending 
order were Zaire, Canada, Zambia, Japan, 
Norway, Finland, and Belgium-Luxem- 
bourg. Material originating in southern 
Africa, that is, imports from Zaire, Zambia, 
Belgium-Luxembourg (Zairean origin), and 
Botswana, represented 55% of total cobalt 
imports during the year, compared with 
47% for that area in 1981. 


was shipped, the major recipients, in de- 


Table 6.—U.S. imports for consumption of cobalt, by class 
(Thousand pounds and thousand dollars) 


Class 1980 1981 1982 
Metal:! | 
Grogs Weigh ùurAiiiiß.ßęĩ ↄ ——— —A 14.992 13,906 11,610 
Cobalt content’ unie s s ese ee e us 14,992 13,906 11,610 
Value ze ] S Za ue tue D LESE LEN 583 $238,820 $137,652 
Oxide: 
Gross weight__ - - - -------------------——--——---—--—-—— 414 444 362 
Se ð 306 329 268 
Value une ³ðÄùA ³W—WAm.. an E een ee LEE E $7,630 $5,875 $2,560 
Salts and compounds: 
ross weight_ ß ha er Al bm 655 1,249 1,340 
Cobalt content? << — ³ð¹ꝛſ];] y 197 375 404 
N AT N AP Py ESO EMEN fa x 8 $3,572 $4,969 $2,650 
Other forms? -———-------------------—--—-----—-—-—-———- 807 984 588 
^l M REMEDIES $12,105 $11,650 $4,552 
Total content______ _ _ Emm es 16,302 15,594 12,870 
*Estimated. 
Includes unwrought metal and waste and scrap. 
2Contained cobalt in nickel-copper and nickel matte. 
Table 7.—U.S. import duties for cobalt 
Ite TSUS Most favored nation (MFN) Non-MFN 
m 
No. Jan. 1, 1982 Jan. 1, 1987 Jan. 1, 1982 
Ore and concentrate 601.18 Free Free Free. 
Unwrought metal, waste and scrap _ 632. o EF Do. 
Alloys, unwrought -~ ---------- 632.86 9% ad valorem _ _ 9% ad valorem . _ 45% ad valorem. 
Chemical compounds: : 
44“ c E EEES u uz 418.60 1.2 cents per 1.2 cents per 20 cents per 
pound. und. und. 
Sulfate! 418.62 1.4% ad valorem 1.4% ad valorem _ 6.5% ad valorem. 
Other. Se Be es 418.68 5.3% ad valorem _ 4.2% ad valorem _ 30% ad valorem. 
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WORLD REVIEW 


Albania.—A contract was awarded to a 
West German firm for the construction of a 
nickel and cobalt refinery. The plant was 
being built by Salzgitter Industriebau 
GmbH; technology, laboratory services, de- 
sign engineering, training, and startup as- 
sistance were being provided by Inco Tech 
Ltd., a subsidiary of Inco Ltd. Cobalt oxide 
was to be produced from domestically pro- 
duced feedstock. 

Australia.—The Greenvale laterite mine 
in Queensland, owned jointly by Metals 
Exploration Ltd. and Queensland Nickel 
Pty. Ltd. converted the power source for its 
boilers and dryers from oil to coal. The 
conversion was implemented to help reduce 
escalating power costs and offset lower 
prices for cobalt and nickel; the mine 
owners reported significant losses for the 
first half of 1982. | 

Burundi.—Exploration for cobalt and 
other metals under a United Nations Devel- 
opment Program continued in the Muson- 
gati, Nyabikere, and Waga areas. The Mu- 
songati lateritic deposits were reported to 
contain 73 million short tons of ore grading 
0.1% cobalt and 1.6% nickel. The Energy 
and Mines Ministry announced a $7 million 
project funded by the International Bank 
for Reconstruction and Development (World 
Bank) and Finland to carry out further 
detailed studies. 

Canada.—Construction on the Inco elec- 


trolytic cobalt plant at Port Colborne, On- 


tario, neared completion at yearend. The 
plant was expected to become fully opera- 
tional in, early 1983, with a production 
capacity of 2 million pounds per year. Inco 
operations at Port Colborne and Sudbury, 
Ontario, were shut down on June 1 by a 
Strike called by locals of the United Steel- 
workers of America. The strike came after 
negotiators failed to agree to a new contract 
to replace the 3-year agreement that expir- 
ed May 31. Although the strike ended July 
2, the facilities remained closed through 
yearend and were not scheduled to reopen 
until April 1983. 

Falconbridge Ltd. and Geddes Resources 
Ltd., of Toronto, were evaluating a copper- 
cobalt deposit in northwestern British Co- 
lumbia. Although the deposit was in the 
early stages of evaluation, reports said it 
could become one of the largest of its kind 
in the world. The inferred tonnage for the 
overall deposit was reported at more than 


330 million tons with grades of 1.52% cop- 
per and 0.08% cobalt. Plans called for a 
tunnel to be driven into the ore body so that 
comprehensive drilling and bulk sampling 
could be done at selected points. 

Cuba.—A 20-ton-per-day pilot plant for 
research studies into the processing of 
nickel-cobalt laterite ores was being con- 
structed at Punta Gorda and was expected 
to be completed by mid-1983. Research at 
the plant was expected to focus on the study 
of process treatment conditions for new 
laterite deposits; the testing and evaluation 
of alternative processes; the development of 
process control systems; and the testing of 
new equipment. The original conceptual 
design and specifications were completed in 
1979 and were based on the Nicaro process. 
The Nicaro process involved reduction 
roasting; nickel leaching with ammonia- 
ammonium carbonate; cobalt recovery; and 
nickel precipitation by distillations. 

Finland.—Outokumpu Oy, the Govern- 
ment-owned mining company, was planning 
to start selling a full range of cobalt salts 
beginning in early 1983. This action was 
reportedly intended to increase the total 
value of the company's products but would 
not increase the total quantity of cobalt 
sold. The salts were to be produced at a new 
plant that was being built at Kokkola, 
where the firm refined cobalt metal. 

Outokumpu Metals U.S.A. Inc. opened an 


office in the United States to sell cobalt and 


other metals. The company, based in De- 
troit, Mich., was a subsidiary of Outokumpu 
U.S.A. Inc., which was the holding company 
for all the U.S. operations of Outokumpu 
Oy. The new company was offering cobalt in 
the form of briquets, coarse powder, and 
extra-fine powders. 

France.—Métaux Spéciaux S.A. a subsid- 
iary of Société Francoise d'Electrometal- 
lurgie, which in turn was a subsidiary of 
Péchiney Ugine Kuhlmann stopped produc- 
tion of cobalt metal because of falling prices 
and the loss of concentrates. The refinery 
had been built to take Moroccan concen- 
trates and reportedly would have had diffi- 
culty processing concentrates from other 
mines. The plant had been operating well 
below capacity and was the only source of 
cobalt metal in France. Métaux Spéciaux 
continued to produce other cobalt products 
such as oxide and chloride. 
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India.—The Government reportedly li- 
censed Hindustan Copper Ltd. to produce 
cobalt and was expected to commission a 
plant in 2 to 3 years. The plant was to be 
designed to produce about 130,000 pounds of 
cobalt per year. The operation, which was to 
be located near the Ghatshila copper mine 
in Bihar, was to recover metal from slags 
containing 0.5% to 0.6% cobalt. 

Ivory Coast.—Significant nickel-cobalt 
laterite deposits have been found at Siplou 
near the town of Man in the west-central 
part of the country. Falconbridge explored 
an area containing an estimated 200- 


million-ton deposit, grading 1.6% nickel. 


Recoverable cobalt occurred beneath the 
nickel oxides. 

Japan.—The Japan Rare Metals Stock- 
piling Association began buying nearly $30 
million worth of cobalt and other metals as 
part of a new stockpile program. The first 
purchase was the equivalent of 10 days of 
Japanese consumption. The program plans 
called for buying the equivalent of 12 days 
of consumption of cobalt, nickel, chromium, 
tungsten, and molybdenum in subsequent 


years until the stockpile inventory objec- 


tives of a supply equivalent to 2 months of 
consumption was reached. The stockpiling 
authority was to be the Federation of Min- 
ing and Metals under the control of the 
Ministry of International Trade and Indus- 
try. The Japan Rare Metals Stockpiling 
Association, a private group coordinating 
with the Government, made the initial pur- 
chases. The stockpile inventory objective for 
cobalt was set at 100,000 pounds. 

Nippon Mining Co. Ltd. planned to com- 
mission a new cobalt and nickel scrap proc- 
essing plant in an effort to reduce depend- 
ence on the Greenvale Mine in Australia. 
Nippon separated cobalt and nickel from 
mixed sulfides from Greenvale in 1982. 
Nippon is reported to have developed the 
technology to produce cobalt and nickel 
ingots of high purity from cobalt-nickel 
scrap. The scrap materials included stel- 
lites, and plans called for the importation of 
more than 45 tons per month from the 
United States and elsewhere. The plant was 
to produce 10 tons per month of both cobalt- 
and-nickel. 

Sumitomo Metal Mining Co. Ltd. plan- 
ned, in early 1982, to increase cobalt produc- 
tion by 15 to 20 tons per month to about 100 
tons per month. Later in the year, however, 
Sumitomo cut cobalt production to 50 tons 
per month. The cutback was reportedly due 
to poor demand and a shortage of raw 
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materials from the Philippines. 

Morocco.—The Bou Azzer Mine, the only 
mine in the world operated primarily for its 
cobalt content, ceased operations on Decem- 
ber 31. According to reports, the closing was 
due to depletion of reserves. Elsewhere in 
the Bou Azzer region, however, other cobalt 
deposits were being sought. According to a 
report on a U.S. Government mission to 
Morocco, the potential for undiscovered co- 
balt deposits in the region seemed very 
high. The mission, which included repre- 
sentatives from the U.S. Bureau of Mines 
and the U.S. Geological Survey, was spon- 
sored by the Trade and Development Pro- 
gram of the International Development 
Cooperation Agency. The objective of the 
mission was to evaluate the possibility of 
locating additional sources of cobalt in Mo- 
rocco that might encourage joint ventures 
between Morocco and the United States 
private sector. 

Papua New Guinea.—Prefeasibility stud- 
ies of the cobalt-nickel-chromium deposits 
along the Ramu River indicated significant 
cobalt resources. The project was 69.5% 
owned by two U.S. companies, Nord Re- 
sources Corp. and Highlands Energy Corp. 
The second layer of the three-layer laterite 
deposit had reserves of 81 million tons of ore 
grading 0.16% cobalt; the third layer had 
estimated reserves of 35 million tons of ore 
grading 0.06% cobalt. Bechtel Corp. con- 
ducted a feasibility study on the project and 
estimated capital costs at about $1.1 billion 
to produce 6 million pounds of cobalt, 25,000 
tons of nickel, and 500,000 tons of chromite 
annually. | 

Peru.—Empresa Minera de Hierro del 
Perú, a Peruvian Government iron mining 
concern, was investigating the possibility of 
recovering and marketing high-grade cobalt 
concentrate from pyrite being mined and 
discarded at their Marcona iron mine. The 
Marcona Mine, located about 10 miles from 
the Port of Jan Nicolas in southern Peru, 
has produced iron ore for nearly 30 years. 
The concentrate reportedly could be com- 
patible with the process used at the AMAX 
Nickel, Inc., refinery in Braithwaite, La. 
According to reports, there appeared to be 
200 million pounds of recoverable cobalt in 
the ore at the Marcona Mine. 

Philippines.—Marinduque Mining and 
Industrial Corp. closed their nickel-cobalt 
concentrating plant during the first 3 
months of 1982. The company's equipment 
that had used oil as a power source was 
converted to coal. 
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Table 9.—Cobalt: World production, by country! 
(Short tons) 
T Mine output, metal content? Metal’ 
Pere, 1918 1979 1980 1981? 1982° 1978 1979 1980 1981" 19825 
Australia ________ 1283 "1,745 2,177 Fe? 200 2,400 ii -" "IR NN a 
ana PERO: 288 324 249 280 280 wen ore AS TE oer 
: MENU 1,360 1,808 1,767 2293 1,650 512 !667 763 1,003 865 
Cuba____________ T1613 11,356 1,778 1,890 — 1,650 EN me "n i EN 
Finland .--------- 1,336 1,174 1,141 1,140 1,100 1,016 1,281 1,269 1.355 61,609 
France___________ AA EN: m E 2 998 850 745 493 550 
Germany, Federal 
Republic off = nes dus ius ur 386 424 440 440 440 
ap an ne si mn u __ 205 2924 3,160 2,669 2,141 
Morocco 1.250 1.059 924 870 770 ie n bi a =. 
New Caledonia 170 230 200 155 550 tere TS _ ae ES 
Norway __________ = i i f ms 575 1,051 1,405 1,592 1,092 
Philippines 1,314 1,510 1,467 1,099 is EN En i un 
U.S. S. R.. 2,150 2,200 2,370 2480 2.590 3.940 3.970 74130 74240 4.350 
United Kingdom ae i uM oe oe 720 375 800 800 800 
United States a P ERE ae E 322 464 500 447 508 
TT €14,660 16,530 17,090 €17,090 12,460 114,435 115,464 15,909 12,262 6,600 
Zambia 4124 4718 4850 8,765 3.580 2,274 3,501 3,649 2,33  *2,696 
Zimbabwe e20 2230 130 r 6110 70 19 225 127 103 
Total 129,568 732,884 34,148 33,372 27,650 27,282 731,196 32,897 28,237 21,706 
Estimated. Preliminary. Revised. 


Table includes data available through June 8, 1983. 


Figures presented represent recovered cobalt content. In addition to the countries listed, Bulgaria, Cyprus, the 
German Democratic Republic, Greece, Indonesia, Poland, the Republic of South Africa, Spain, and Uganda are known to 


produce ores that contain cobalt. Information is inad 


te for reliable estimates of output levels. Other copper- and/or 


nickel-producing nations may also produce ores containing cobalt as a byproduct component, but recovery is small or nil. 
SFigures represent elemental cobalt recovered unless otherwise specified. In addition to the countries listed, 
Czechoslovakia presumably recovers cobalt from Cuba; Belgium has sa we ng small quantities of partly processed 


materials containing cobalt, but available information is inadequate for re 


materials. 


lable estimates of cobalt recovery from these 


Data series on mine output represents an estimate of actual 838 Australia does not report any production of 


metallic cobalt, but produces intermediate metallurgical 


roducts 


oxide and nickel-cobalt sulfide) with cobalt 


| urgi 
content as follows, in short tons: 1979—1,745; 1980—not available; 1981—not available; and 1982—not available. 
Actual output is not reported. Data for mine output are total cobalt content of all products derived from ores of 


o including cobalt oxide shipped to the United Kingdom for further processing, and nickel-copper-cobalt 
matte shipped to Norway for further processing. Data presented for metal output represent the output within ada of 
metallic t from ores of both Canadian and non-Canadian origin. 

*Reported figure. 


"Series reflects estimated actual recovery from ores and intermediate metallurgical products exported from New 


Caledonia to Ja 


France, and the United States. The estimated content of total ores mined is as follows, in short tons: 


1978—1,982; 1979—2,446; 1980—2,468; 1981— 2,200; and 1982—2,100. 
*Estimated recovery of elemental cobalt in refined cobalt oxides and salts from intermediate metallurgical products 


originating in 


Note: Footnote 4 on Australia is taken from Australia Mineral Industry Annual Review—1979 (p. 95, table 1). Footnote 
7 on New Caledonia is taken from New Caledonia table “Content by analysis." 


Uganda.—The feasibility of reopening the 
Kilembe Mine, concentrator, and cobalt 
smelter was to be investigated by Seltrust 
Engineering Ltd., in a 6-month study fi- 
nanced by the European Economic Commu- 
nity (EEC). The study was to begin in June 
and would provide the basis for any action 
by the Government to reopen the facilities. 

United Kingdom.—Inco Europe Ltd. 
ceased production of cobalt salts at its 
Clydach, Wales, refinery. The portion of the 
facility producing salts was permanently 
closed because it was no longer an economi- 
cal operation. 

Zaire.—Zaire failed to recapture its share 
of the U.S. cobalt market again in 1982, 
despite heavy discounting. Zaire supplied 
38% of U.S. cobalt imports in 1980. Taking 
into account the fact that 2.87 million 
pounds of cobalt imported from Zaire in 


1982 was destined for the National Defense 
Stockpile, Zaire’s share of U.S. cobalt im- 
ports was only 16%. Zaire sold cobalt at a 
much lower price than the $12.50 per pound 
that it had posted for 11 months of the year. 

Zaire's state-owned Générale des Car- 
rieres et des Mines (GÉCAMINES) mining 
company was to receive a loan from the 
EEC to rehabilitate some of its mining 
facilities. The EEC loan stipulated that 
foreign earnings from cobalt and copper 
sales were to be used for investment in 
mineral production and not diverted into 
other projects. Zaire was also to receive a 
loan from the World Bank for the rehabili- 
tation of electrical generating stations and 
power transmission lines within the Shaba 
region to minimize power failures at the 
mining complexes. 

GÉCAMINES increased its hold over 
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Zaire’s cobalt and copper exports, according 
to reports, and was to be responsible for the 
exported metals until they reached the 
customer. This was to be accomplished by 
keeping title to the metals rather than 
passing it to Société Zairoise de Commer- 
cialization des Minerais, the Zairean metal 
marketing agency, at the African port of 
shipment as was done previously. 

Zambia.—Zambia’s two major cobalt and 
copper producers, Roan Consolidated Mines 
Ltd. and Nchanga Consolidated Copper 
Mines Ltd., were merged into one company. 
The new company was called Zambia Con- 
solidated Copper Mines Ltd. (ZCCM), with 
controlling interest held by the Zambian 
Government. 

A new vacuum refining furnace was in- 
stalled at the Chambishi Mine to improve 
the quality of Zambian cobalt. As the Cham- 
bishi Mine itself did not produce any cobalt, 
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the new furnace processed cobalt recovered 
from concentrates supplied by the Chibulu- 
ma and Launshya Mines and then process- 
ed in Chambishi's roast-leach-electrowin- 
ning plant. ZCCM completed the construc- 
tion of a roast-leach-electrowinning plant at 
Rokana. The production capacity of the new 
refinery was 2,500 tons per year, which 
brought total Zambian production capacity 
to 5,000 tons per year. 

Zimbabwe.—The Government of Zimba- 
bwe established the Minerals Marketing 
Corp. (MMC), which took control of mineral 
sales from that country. A government 
official emphasized that formation of MMC 
did not mean that nationalization of the 
mining industry was near. MMC was given 
the power to fix the maximum quantity of 
any mineral that any person or company 
may own or have under its control, and to 
be able to order the reduction of stocks. 


TECHNOLOGY 


The Bureau of Mines estimated the physi- 
cal and chemical characteristics of reject 
waste materials that would be generated by 
processing cobalt-bearing manganese nod- 
ules. The results indicated that the reject 
waste material generated by the five outlin- 
ed processes may have only minor environ- 
mental implications. According to the 
study, leachate of two ammoniacal leach 
processes, a sulfuric acid leach process, and 
a smelting leach process should be well 
below maximum limits for classification as 
a hazardous waste. 

The Bureau of Mines also conducted re- 
search on the mineralization and elemental 
characteristics of cobalt-bearing Pacific 
manganese nodules.‘ The weighted mean 
cobalt content of nearly 5,000 samples was 
determined to be 0.26%. 

Bureau of Mines research was carried out 
on the magnetic properties of alloys con- 
taining lanthanum, cobalt, copper, and 
magnesium. The work involved finding 
suitable substitutes for cobalt and sa- 
marium. 

The use of Caro's acid in the separation of 
cobalt and nickel was reported to have 
overcome many of the problems associated 
with conventional separation methods.* 
Near quantitative removal of cobalt was 
possible from solutions that had wide 
ranges of both cobalt to nickel ratios and 
overall metal concentrations. 

Results of the German MIDPAC-81 expe- 
dition to the Line Islands and Mid-Pacific 
Mountains seamount provinces showed that 
manganese oxide crusts in relatively shal- 


low water consistently contained close to 
1.0% cobalt and 0.5% nickel along with 
25% manganese." Photographic and other 
evidence suggested that the crusts covered 
nearly the entire exposed surface of the 
seamounts studied. 

The cobalt content of rock, soil, and 
Stream silt was determined for samples 
from the Omar copper prospect, located 
near the Omar River in the Baird Moun- 
tains, northwestern Alaska.* 

The Bureau of Mines evaluated a method 
for selectively extracting nickel and cobalt 
from low-grade domestic laterites.? 


Physical scientist, Division of Ferrous Metals. 

2U.S. National Aeronautics and Space Administration. 
COSAM Program Overview: Conservation of Strategic 
Aerospace Materials (material presented at a government- 
industry-university information exc e workshop, 
Cleveland, Ohio, Oct. 14-15, 1982). NASA Tech. Mem. 
83006, October 1982, 230 pp. 

Haynes, B. W., and S. L. Law. Predicted Characteristics 
of Waste Materials From the Processing of Manganese 
Nodules. BuMines IC 8904, 1982, 10 pp. 

*Haynes, B. W., S. L. Law, and D. C. Barron. Mineralogi- 
cal and Elemental Description of Pacific Manganese Nod- 
ules. BuMines IC 8906, 1982, 60 pp. 

5Walkiewicz, J. W., and M. M. Wong. Magnetic Proper- 
ties of Alloys Containing Lanthanum, Cobalt, Copper, and 
Magnesium. BuMines RI 8693, 1982, 16 pp. 

SMobbe, D. C., and D. M. Mounsey. Use of Caro’s Acid in 
the Separation of Cobalt and Nickel. Trans. Inst. Min. 
Metall, Sect. C: Mineral Process. Extr. Metall, v. 90, 
September 1981, pp. C103-C110. 

Manheim, F. T., P. Halbach, C. C. Woo, and R. F. 
Commeau. Economic Significance of pela reri e" 
Crusts on Seamounts of the Mid-Pacific Area. Geol. Soc. of 
America Abs. With Programs, v. 14, No. 7, 1982, p. 555. 
55 U. Cobalt: ponent in wie From the sl 

pper , Bai ountains, Alaska. BuMines n 
File Rept. MEA 109-82, 1982, 16 pp. 

?Mussler, R. E., and R. E. Siemens. Electrowinning 
Nickel and Cobalt From Domestic Laterite 5 
tx vd Laboratory-Scale Results. BuMines RI 8 

pp. 
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Columbium and Tantalum 


By Larry D. Cunningham! 


The United States continued to be de- 
pendent on foreign supplies of columbium 
and tantalum raw materials. Imports of 
columbium and tantalum mineral concen- 
trates declined substantially, reflecting 
decreased demand in their respective mar- 
kets. Canada was again the major source for 
both columbium and tantalum mineral con- 
centrates. Tantalum materials purchased 
for the National Defense Stockpile in 1981 
were delivered by midyear 1982. However, 
the inventories of columbium concentrates 
and tantalum minerals were increased only 
slightly. Thus, the inventory of all colum- 
bium and tantalum stockpile materials re- 
mained considerably below their respective 
goals. 

Domestic production and value of ferro- 
columbium continued downward. Reported 
consumption of columbium as ferrocolum- 
bium and nickel columbium decreased sub- 


stantially. All major segments experienced 
significant declines, reflecting slumps in the 
steelmaking industry and orders for new 
commercial aircraft. Demand for tantalum 
products remained down. Reported ship- 
ments of tantalum carbide were down by 
40% from those of 1981, which was attrib- 
uted in part to substitutes and weak auto- 
mobile and metalworking industries. 

Prices for ferrocolumbium and nickel co- 
lumbium experienced modest decreases at 
midyear. Tantalite concentrates and related 
product prices continued to drop. Net trade 
for both columbium and tantalum remained 
at a deficit. 

A major producer of tantalum, Tantalum 
Mining Corp. of Canada Ltd. (Tanco), 
announced that operations at its Bernic 
Lake Mine would be suspended at yearend 
for an indefinite period. 


Table 1.—Salient columbium statistics 
(Thousand pounds of columbium content unless otherwise specified) 


United States: 


Mine production of columbium-tantalum concentrates_ _ 
Releases from Government excesses_____________ 
Consumption of raw materialssss 
Production of ferrocolumbium _____-__________ 


Consumption of primary products: Ferrocolumbium and 


nickel columbium _______~______-~_~_______ 


Exports: Columbium metal, compounds, and alloys 


(gross weight) „„ 


Imports for consumption: 


Mineral concentrate 3 ĩ ð⁊vu te s 
Columbium metal and columbium- bearing alloys _ _ 


Ferrocolumbium* TE OA PEE 


Tin sl 


ags 
World: Production of columbium-tantalum concentrates .. 


1978 1979 1980 1981 1982 
NS _ (1) (1) (1) 
21 NN __ EP E" 
2,613 2.402 3,122 1,983 *1,900 
1,566 969 2.028 1,145 W 
5,694 6,331 6,503 6,244 3,679 
95 100 120 150 100 
1,982 1,690 2,320 1,050 580 
(3) *4 73 (3) eg 
4,159 5,515 5,918 6,068 3,128 
436 1,133 1,417 839 NA 
21,311 731,710 33,359 P32.664 *31,561 


355 PPreliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary 
ta 


1A small unreported quantity was produced. 
Net change in inventory report. 
3Less than 1/2 unit. 


*Receipts reported by consumers; includes synthetic concentrates and other miscellaneous materials, after deduction of 


reshipments. 
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Table 2.—Salient tantalum statistics 
(Thousand pounds of tantalum content unless otherwise specified) 


1978 1979 1980 1981 1982 
United States: 
Mine production of columbium-tantalum concentrates_ . 9 ne (1) (1) (1) 
Releases from Government excess es 2 Dl cs 3 s 
Consumption of raw materials 1,571 1,740 1,863 1,269 *800 
Production of primary metal „ 974 NA NA NA NA 
5 of primary products: Tantalum metal 978 NA NA NA NA 
xports: 
P'Tantalum ore and concentrate (gross weight) _ _ _ _ 64 3329 3468 399 3235 
Tantalum metal, compounds, and alloys 
(gross weight) __ 686 426 524 205 382 
Tantalum and tantalum alloy powder (gross weight) 211 296 251 97 115 
Imports for consumption: 
Mineral concentrate 596 630 860 650 440 
Tantalum metal and tantalum-bearing alloys _ _ _ _ 137 144 140 432 469 
RT) OL i ⅛ĩ K bu SA Sun ba zs 676 1,140 1,827 930 NA 
World: Production of columbium-tantalum concentrates _ _ 1797 71,049 1,165 P819 *738 


*Estimated. Preliminary. ‘Revised. 
1A small unreported quantity was produced. 
2Net change in inventory report. 

{Includes reexports. 

Exclusive of waste and scrap. 


NA Not available. 


5Receipts reported by consumers; includes synthetic concentrates and other miscellaneous materials, after deduction of 


reshipments. 


Table 3.—Columbium and tantalum materials in Government inventories 
as of December 31, 1982 


(Thousand pounds of columbium or tantalum content) 


National Defense Stockpile 
; Stockpile inventory 
Material 
rie goals Stockpile Nonstockpile Total 
grade grade 
Columbium: 
Concentrates | _ _ Le 5,600 937 869 11,806 
Carbide powder 1 21 ae 21 
Ferrocolumbium __ _ uu 598 333 1931 
20 EH" E 45 = 145 
rr ³o¹ ee sss 2) 1,601 1,202 2,803 
Tantalum: 
Ill et se ³⁰¹ w A 8,400 1.432 1.152 32,584 
Carbide powder_________________________- EN 29 Hu" 329 
Metal s a ee a mts 8 8 201 ($) 3201 
Total dene a ³Ü¹ww-w--- (2) 1,662 1,152 2,814 
! All su 


was 1,148, 


055 EE Iun and columbium metal were used to offset columbium concentrates shortfall. Total offset 
pounds. 


2Overall goals, on a recoverable basis, total 4,850,000 pounds for the columbium metal group and 7,160,000 pounds for 


the tantalum metal group. 

All surplus tantalum carbide powder and tantalum metal 
was 271,000 pounds. 

*100 pounds. 


Domestic Data Coverage.—Domestic da- 
ta for ferrocolumbium production are devel- 
oped by the Bureau of Mines from the 
annual voluntary survey for ferroalloys. Of 
the five domestic operations to which a 
survey was sent, 100% responded, repre- 
senting 100% of total production. Ferro- 
columbium production data in table 1 are 
withheld for 1982 to avoid disclosing compa- 
ny proprietary data. 

Legislation and Government Pro- 
grams.—The National Defense Stockpile 


were used to offset tantalum minerals shortfall. Total offset 


goals for columbium and tantalum materi- 
als did not change during 1982, and there 
were no sales of stockpile excess materials. 
Tantalum minerals contracted for in 1981 
from the Norore Corp. of New York City 
were delivered in June 1982. Yearend stock- 
pile inventories reported by the General 
Services Administration for contained co- 
lumbium in concentrates and contained 
tantalum in minerals increased by 26,000 
pounds and 33,000 pounds, respectively. 
However, inventories of all columbium and 


COLUMBIUM AND TANTALUM 


tantalum materials continued to be consid- 
erably below their respective goals. As of 
yearend 1982, under the offset concept, 53% 
of the goal for columbium concentrates and 
34% of the goal for tantalum minerals were 
met. National Stockpile Purchase Specifica- 
tion P-113-Rl, effective May 6, 1968, was 
reviewed for updating purposes. 

The National Materials Advisory Board 
panel on tantalum and columbium supply 
and demand outlook recommended that the 
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columbium should be stockpiled primarily 
as ferrocolumbium with smaller amounts as 
pure columbium oxide in proportion to its 
relative use. For tantalum, the panel re- 
commended that the stockpile goals also be 
reviewed in light of current and anticipated 
consumption rates and that tantalum 
should be stockpiled as mineral concen- 
trates, either directly from mine operations 
or as upgraded tin slag, to avoid obsoles- 
cence or degradation of intermediate 


national stockpile goals for columbium be products. 
reviewed because it seemed low and that 
DOMESTIC PRODUCTION 


Small quantities of columbium- and 
tantalum-bearing concentrates were again 
produced from mine operations in South 
Dakota. During the summer, there was an 
increase in exploration activity for colum- 
bium and tantalum in Wyoming. Metallur- 
gical work continued on a large titanium 
deposit, reported to contain significant 
quantities of columbium, in southwestern 
Colorado. 

Domestic production of ferrocolumbium, 
expressed as contained columbium, was 
down by more than 15% from that of 1981. 
Value of ferrocolumbium production de- 
creased to an estimated $8.6 million. The 
regular grade was again favored over the 
high-purity grade of ferrocolumbium in the 
production mix. 

Tantalum content of raw materials con- 


sumed by processors in the production of 
tantalum compounds and metals was esti- 
mated to be about 800,000 pounds, 32% 
lower than that of 1981 and reflecting a 
continued overall weak domestic tantalum 
market. Consumption of purchased metal 
scrap was about 90,000 pounds, down by 5% 
from the 95,000 pounds consumed in 1981. 

Lien Metals, Inc., a subsidiary of Pete 
Lien and Sons, Inc., operated a tantalum 
processing plant in Rapid City, S. Dak. A 
new process for extracting tantalum oxide 
from tantalite ores was being developed. 
Production startup of tantalum oxide and 
tantalum metal powder was planned for 
early 1983. Initial combined production was 
expected to be approximately 100,000 
pounds per year. 


Table 4.—Major domestic columbium and tantalum processing and producing 
companies in 1982 


Company Plant location 


IDV ei eee S m 2 Boyertown, Pa 
/A ee e Revere, pa 
Kennametal, Ine Latrobe, Pa |... 
Avon. Products, nc: Mallinckrodt, St. Louis, Mao 
Soca ae | Inc.: Shieldalloy Corp _ Newfield, NJ _ _ _ _ 
NRC In. d Newton, Mass 
The Pesses Coo Newton Falls, Ohio 
H. K. Porter Co., Inc.: 
Fansteel, Ine Muskogee, Okla __ 
DOs %⅛;.w. eee a North Chicago, Il] _ 
Reading Alloys, Ine Robesonia, Pa _ _ _ _ 
Teledyne Inc.: Teledyne Wah Albany, Oreg _ _ _ _ 


Chang Albany Div. 


Products! 

Metal? Carbide Oxide and/or pecb 
sal and / or 

Cb Ta Cb Ta Cb Ta 1 
X X - 88 X X LS 
ies a "m > = X 
"M X X X Suk X e 
Tires 262. = m X X _ _ 
oA X X X s 8 X 
ae X Es shite X done m" 
Hoe M — NET cl M X 
X X X X X X ES 
-— X EN pes TL Er Sous 
fen a es "M os TA X 
X X X E X "- X 


1Cb, columbium; Ta, tantalum; FeCb, ferrocolumbium; NiCb, nickel columbium. 


2Includes miscellaneous alloys. 


3Jointly owned by South American Consolidated Enterprises S.A. and H. C. Starck Berlin. 
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Mallinckrodt, Inc., was merged into Avon 
Products, Inc., as a wholly owned subsidiary 
on March 8, 1982. Avon reported that under 
terms of the merger, approximately 12.9 
million shares of Avon’s capital stock were 
issued in exchange for approximately 
51% of the outstanding common stock of 
Mallinckrodt. The remaining 49% of the 
common stock of Mallinckrodt had been 
acquired prior to the merger, pursuant to a 
cash tender offer and a private purchase. 

Shieldalloy Corp. completed the modern- 
ization of its manufacturing facilities at 
Newfield, N.J. The facilities were designed 
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with compartmentalized manufacturing 
modules for the production of high-purity 
refractory metals such as columbium and 
tantalum. 

A major plant expansion by NRC Inc., 
Newton, Mass., included the installation of 
a new variable 800- to 1,400-kilowatt elec- 
tron beam furnace and new rolling mill. 
The new expansion allows NRC to produce 
columbium mill products in addition to its 
production of tantalum mill products and 
powders. Marketing of columbium mill 
products was planned for early 1983. 


CONSUMPTION, USES, AND STOCKS 


Overall reported consumption of colum- 
bium as ferrocolumbium and nickel colum- 
bium decreased 41% to the lowest total 
since 1976. Consumption of columbium by 
the steelmaking industry decreased 43%, a 
reversal of the upward trend of recent 
years. The decline can be linked to an 
overall decrease of 40% in raw steel produc- 
tion, a modest 6% drop in columbium usage 
per ton of steel produced, and a falloff in 
U.S. steel pipe production. Consumption in 
carbon and high-strength, low-alloy (HSLA) 
steels experienced sizable declines of more 
than 40%. Columbium demand in stainless 
and heat-resisting steel declined for the 
third consecutive year, decreasing 24% in 
1982 compared with demand in 1981. 

Demand for columbium in superalloys 
continued downward, declining 28% in 
1982. Consumption as nickel columbium 
declined by 20% to less than 275,000 
pounds, reflecting the continued slump in 
orders for new commercial aircraft. 

Potential new commercial applications 
for columbium include HSLA plate steel for 
off-highway equipment, Inconel alloy 718 
usage in navigational systems, intermetallic 
alloys for jet engine nozzles, tubular prod- 
ucts for low-temperature usage, and super- 
conducting magnets for which the largest 
market thus far has been federally funded 
research programs. 

Tantalum consumption was down for the 
third consecutive year, as reflected in the 
11% decrease in overall shipments reported 
by the Tantalum Producers Association. In 


1982, shipments declined nearly 50% from 
the peak-year shipments of 1979. Tantalum 


for cemented carbide, which had experi- 


enced a moderate growth in 1981, was down 
by 40% in 1982. Industry sources attributed 
the decline in part to substitutes, design 
efficiencies, and a slump in the automobile 
and metalworking industries. 

The Electronic Industries Association re- 
ported tantalum capacitor factory sales 
were down by 6% in 1982. Continued weak 
demand, powder technology gains, and the 
substitution of competing materials contrib- 
uted to the decline. 

An application that could increase future 
tantalum consumption is the Pratt and 
Whitney Aircraft single-crystal alloy, 
PWA 1480, containing 12% tantalum and 
planned for use in aircraft turbine engine 
blades. The KBI Div. of Cabot Corp. also 
developed a new alloy, KBI 40, containing 
60% tantalum and 40% columbium. In 
many corrosive environments, the alloy re- 
portedly outperforms columbium and is 
comparable to tantalum. 

Data on aggregate stocks of columbium 
and tantalum raw materials reported by 
processors for 1982 were incomplete at the 
time this chapter was prepared. Aggregate 
stocks of columbium and tantalum raw 
materials reported by processors for year- 
end 1981 contained 4,274,000 pounds of 
columbium, down from yearend 1980, and 
3,452,000 pounds of tantalum, up slightly 
from yearend 1980. 
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Table 5.—Reported shipments of columbium and tantalum materials 
(Pounds of metal content) 
Material 1981 1982 

Columbium products: 
mpounds including alloys- sz 632,160 562,680 
Metal including worked products. _________________________________e 260,500 355,400 
/)Cö ͥ ie CEPR NEMPE 20,500 29,700 
[otu ccce x a usu e manũ ͤũ ⁰¼m ⁊ 8 913,160 947,780 

Tantalum products: 

Oxides and ỹß]â⁊ ũ] ͤ ]⅛—17) un se ede ULM 50,700 36,500 
Alloy /h IDEO Ee ee ke ee es a 31,700 
Carbide o onu ⁵ õõy SCP E Lnd k Mrd rei EE 137,160 82,170 
Powder and anodee ns 520,200 451,100 
Ingot (unworked consolidated metaluꝛꝛꝛꝛ „ 7,100 16,700 
Mili producti noa a ls E Sg ig S ecce ⁰ͥ⁰ãyd 196,700 168,020 
CED ee uS ꝙdyd y d eee ass 72,700 94,500 
Other o a .... ů d..... Dies ee sna ce 
Total unte one k- ALIA am e LEE 984,560 880,690 


Source: Tantalum Producers Association. 


Table 6.—Consumption, by end use, and industry stocks of ferrocolumbium and nickel 
columbium in the United States 


(Pounds of contained columbium)! 


END USE 


Stainless and heat-resistin ggg 
Full alloy . ee ee 
High-strength, low-alloy - - - - ---------------- 
C EE E EN E chs up A AE 


J/ö§ö%1ꝛy y a eee 
Superaleasßs eee caeci 
Alloys (excluding alloy steels and superalloys) - - - -- ---- 


Miscellaneous and unspecified 


Total consumptio˖ nnn 


Dec. 31: 


Consumerr!ßen S2 LLL LLL 222a 
Producer 


1981 1982 
J K ms 2,322,045 1,138,323 
M eee hea tay ete Saad ag! ĩðò 8 596,022 450,305 
7272 8 2) 2) 
jn ³ðĩüK nꝛ 2,387,206 1,411,992 
C (3) 00 
mane 2.176 1,453 
öͤö;X̃õj ð ⁰yx 8 5,307,449 3,008,073 
J. a ok ak ee et 900,66 8,522 
Bec ene y ren rn oe 29,465 17,315 
ee eg EE DURER ?! 6,358 5,077 
2 ³ KK he ne, 6,243,937 3,678,987 
JAT y Am : W W 
j ed Ae A ee es ERE W W 
npa 1,868,000 271 1,000 


Estimated. W Withheld to avoid disclosing company proprietary data. 
1Includes columbium and tantalum in ferrotantalum-columbium, if any. 


2Small; included with high-strength, low-alloy steel. 


SWithheld to avoid disclosing company proprietary data; included with “Steel: Unspecified.” 


*Ferrocolumbium only. 


PRICES 


The price of pyrochlore concentrates pro- 
duced in Canada by Niobec Inc., was quoted 
throughout 1982, as in 1981, at $3.25 per 
pound of contained pentoxide, f.o.b. Canada, 
for concentrates with a nominal content of 
57% to 62% Cb.0s. As in 1981, no price was 
available for Brazilian pyrochlore concen- 


trates because they are no longer being 
exported. The spot price of regular-grade 
ferrocolumbium containing 63% to 68% 
columbium stayed at $6.22 to $6.35 until 
midyear, then fell to $6.00 per pound of 
contained columbium, f.o.b. shipping point. 
Prices declined at midyear for high-purity 
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ferrocolumbium and nickel columbium. The 
declines were related to Brazil’s entering 
the high-purity ferrocolumbium and nickel 
columbium markets coupled with weak co- 
lumbium demand in high-temperature alloy 
applications. The price for high-purity fer- 
rocolumbium, quoted at $23.50 to $23.56 per 
pound of contained columbium in January, 
remained in effect until July when the price 
was lowered to $21. At about the same time, 
nickel columbium experienced about a 10% 
decrease in price. Columbium metal price 
quotes remained virtually unchanged 
throughout 1982. The average spot market 
price for columbite concentrates continued 
unchanged, at $8 to $10 per pound of com- 


bined columbium and tantalum pentoxides, | 


until December, when the price was lower- 
ed to $5 to $8. Columbium oxide, both 
foreign and domestic, was reported to be 
selling at yearend for less than $7 per 
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pound of oxide. 

Tantalum price trends continued down- 
ward, attributed mostly to weak ore prices 
and declining demand. The spot market 
price for tantalite, on the basis of 60% 
combined tantalum and columbium pentox- 
ides, c.i.f. U.S. ports, started the year at $35 
to $40, fell to $32 to $38 in late July, and 
continued to drop in the fourth quarter to 
finish the year at $20 to $25. The Canadian, 
Tanco, contract price for tantalite began the 
year at $85 per pound of contained pentox- 
ide but by midyear had dropped to $45, 
remaining unchanged to yearend. A con- 
tract price for tantalite from Australia 
(Greenbushes Tin NL) was not available, 
the price having been suspended in late 
1981. Published price quotations for tanta- 
lum mill products and powders continued to 
decline; prices were about $150 per pound at 
yearend. 


FOREIGN TRADE 


Net trade continued at a deficit for both 
columbium and tantalum. Imports of raw 
materials and intermediates such as ferro- 
columbium were almost double the value of 
exports of upgraded forms of columbium 
and tantalum. Trade volume was up for all 
export items with total value down by 10%. 
For imports, trade volume and value were 
again down appreciably for nearly all items. 

Exports and reexports of tantalum ores 
and concentrates increased to 235,000 
pounds valued at $1.6 million in 1982 from 
99,000 pounds valued at $1.7 million in 
1981. The Federal Republic of Germany was 
again the principal recipient with over 70% 
of total shipments. The difference in total 
value reflects significant declines in unit 
values of ores and concentrates between 
1981 and 1982. 

Imports for consumption from Brazil 
included more than 4.8 million pounds 
of ferrocolumbium with a value of $17.2 
million, compared with more than 9 mil- 
lion pounds valued at $32.6 million in 
1981. Imports of columbium oxide from 
Brazil declined to 84,000 pounds valued at 
$468,000, substantially lower than the 1981 
totals of 159,000 pounds and $1.3 million. 
Estimated data for both ferrocolumbium 
and columbium oxide were based on entries 
in nonspecific classes. 


Imports for consumption of columbium 
mineral concentrates decreased in 1982 by 
52%, with average unit value for overall 
imports decreasing by more than 40%. Im- 
ports were estimated to contain 375,000 
pounds of columbium and 205,000 pounds of 
tantalum and to have an average grade of 
approximately 59% Cb.O; and 4% Ta.Os. 

Imports for consumption of tantalum 
mineral concentrates were down 34% with 
average unit value decreasing by 58%, re- 
flecting a continued decline in demand and 
weak ore prices. Canada was again the 
principal supplier, providing almost 30% of 
the total quantity and over 40% of the total 
value. Imports were estimated to contain 
413,000 pounds of tantalum and 25,000 
pounds of columbium. Average contents of 
Ta:0, and CbzOs were 39% and 23%, respec- 
tively. 

Imports for consumption of columbium- 
tantalum synthetic concentrates totaled 2.7 
million pounds valued at $24.9 million, 
compared with 3.7 million pounds valued at 
$76.9 million in 1981; these figures are not 
included in tables 1 and 2. Imports for 
consumption from China in 1982 included 
over 5,000 pounds of potassium tantalum 
fluoride at a value of almost $22,000, both 
down substantially from the 1981 totals. 
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Table 7.—U.S. foreign trade in columbium and tantalum metal and alloys, by class 
(Thousand pounds, gross weight, and thousand dollars) 


Class 1981 1982 Principal destinations 
Quantity Value Quantity Value and sources, 1982 
EXPORTS! 
Tantalum: 

Powder... rr 97 19,999 115 16,231 Federal Republic of Germany 32, 
$4,599; Japan 28, $4,286; France 
S W United Kingdom 13, 

Unwrought and waste and scrap_ 164 12,454 330 11,231 Federal Republic of Germany 261, 


$5,785; Belgium-Luxembourg 35, 
$3,233; Japan 17, $1,113. 
Wrought _______________ 41 6,341 52 7,267 Japan 17, $2,030; United Kingdom 
10, $1,788; France 10, $1,419; 
Federal Republic of Germany 8, 


Totals u XX 38,794 XX 34,729 Federal Republic of Germany 
$11,600; Japan $7,400; France 
$5,400; United Kingdom $4,000.? 


IMPORTS FOR CONSUMPTION 
Columbium: 
Ferrocolumbiunme 9,335 32,570 4,812 17,174 All from Brazil. 
Unwrought metal and waste and 
STAP une eee ee 1 18 1 15 Federal Republic of Germany 1, 

$13; United Kingdom (3), $2. 

Unwrought alloys _________ PN = 13 140 All from Brazil. 

Wrought _______________ oe pP aos Ee 

Tantalum: 
Waste and scrap ---------- 116 5,954 97 3,614 Federal Republic of Germany 34, 
. $1,399; France 21, $436; Mexico 

18, $383. 

Unwrought metal 31 4,166 67 6,858 Federal Republic of Germany 37, 
$4,259; Netherlands 18, $1,552; 
Belgium-Luxembourg 12, $1,047. 

Unwrought alloys --------- (3) 40 1 62 Federal Republic of Germany 21, 
$27; Canada (3), $35. 

Wrought _______________ (3) 94 2 87 Federal Republic of Germany 1, 
$66; Japan (3), $7; Netherlands 
(3), $7. 

Total... St ies ah XX 42,842 XX 27,950 Brazil $17,300; Federal Republic of 


Germany $5,800; Belgium- 
Luxembourg $1,600; Nether- 
lands $1,600.? 


“Estimated. XX Not applicable. 

1For columbium, data on exports of metal and alloys in unwrought and wrought form, including waste and scrap, are 
not available; included in basket category. 

?Rounded. 

SLess than 1/2 unit. 


Table 8.—U.S. imports for consumption of columbium-mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


1981 1982 
Country Gross Gross 

weight Value weight Value 

77ÜU (Zw ͥ e ye a ee re 91 597 31 148 
C7)! ↄ²ͤ¹iwſſ tn ͤͤſ ⁰—...m. wm 8 i 808 642 1,601 
MBaIBVHIS af L muu a LL cr cee le s sa esis e 
Nigeria ))))üãüüũũͥũͤãũũ ⁵³ðWW. ⁵ðV ³¹ m 752 6,340 231 950 
Thailand oo . Pu dd 34 417 A" = 
177ö§; ²⁵⅛ ũ : · eek ee ee Se ss A m eee t Pm CS s ot "uw 7 66 
‚ö%Ü—wufß etek ee ete ee See eee en Bee 1,882 10,102 910 2,765 


1Data may not add to totals shown because of independent rounding. 
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Table 9.—U.S. imports for consumption of tantalum-mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


Country 


AM ⁵ð 8 
/õͤõĩẽ5t “ ð² ʃi 1ʃſʃüʃ!mii.ii 8 


Cayman Islands 


j ĩðVwu. ĩðͤ Ku g ĩ A MERC 
Germany, Federal Republic oll 
Malay... 
m... 8 


S ³oAA T Ee eee 
South Africa, Republic ohlltW qi 
SD asra ę ́àudiuñIim:. tune RR ME 


1981 1982 
Gross Gross 

weight Value weight Value 

o 268 9, 688 161 2,243 
So SCR pusa e 540 15,348 260 3,111 
17171717 628 20, 146 373 7,215 
7 2 70 ae as 
"aeu 20 144 14 174 
3 be S 4 176 ei 
F A zn 12 146 
BM on een 8 P 32 580 
3 e PM 12 146 
22 DES 8 EE 11 131 
FCC 62 1.204 ac) TM 
F 7 196 s% ate 
3 4 189 19 199 
V 92 2,215 7 80 
FFC 157 2,446 328 1,276 
DONNE VE cates ea 127 3,500 63 861 
FFF 42 1,805 6 124 
77777 1.952 57,726 1,297 16,286 


1Presumably country of transshipment rather than original source. 
?Data may not add to totals shown because of independent rounding. 


WORLD REVIEW 


The supply and consumption of co- 
lumbium (niobium) on a worldwide and 
country-by-country basis was reported in a 
German language publication entitled 
„Niob.“ Major columbium producers were 
Brazil, Canada, and the U.S.S.R., with prin- 
cipal consuming countries being the United 
States, Japan, the Federal Republic of Ger- 
many, and Italy. Between 85% and 90% of 
columbium was estimated to be consumed 
by the steelmaking industry in the form of 
ferrocolumbium as an alloying element. 

World production of columbium and tan- 
talum minerals is detailed in table 10. The 
table does not include columbium or tanta- 
lum recovered from contemporary or old tin 
slags or in struverite. Tantalum contained 
in tin slags produced in 1978, 1979, 1980, 
and 1981 was, in thousand pounds, 790, 987, 
1,133, and 1,006, respectively, according to 
data of the Tantalum Producers Interna- 
tional Study Center (TIC). No data were 
available for the U.S.S.R. for either miner- 
als or slag. Exclusive of the U.S.S.R., the 
TIC data were believed to represent 90% to 
95% of the recoverable tantalum contained 
in tin slags produced in 1978-81. 

Regarding the shipments of old tin slags, 
the only data available were from Thailand. 
Shipments of old tin slags from Thailand in 
1981 and 1982 were 109 and 36 short tons, 
respectively. The totals were substantial 
decreases from the 10,387 short tons in 
1980, reflecting a decline in tantalum de- 
mand and weak prices. Estimated Ta;O, 


content of these slags was 5%. In 1981, 
reported old slag shipments were made to 
Singapore (60%), Belgium (30%), and the 
Netherlands (10%). All shipments in 1982 
were reported going to Singapore. Data 
were not available as to further disposition 
of any of these shipments. 
Australia.—Tin-tantalite mine operations 
at Greenbushes was reported to have pro- 
duced a record quantity of Ta: Os, more than 
240,000 pounds, contained in all products, 
resulting from increased production, higher 
grades of ore being mined, and the treat- 
ment of tailings. For the fiscal year ending 
June 30, 1982, production of tantalite con- 
centrates was 206 tons compared with 163 
tons in fiscal year 1981, and 826,000 cubic 
meters of ore was treated in fiscal year 1982 
compared with 1.5 million in fiscal year 
1981. Additionally, 391,000 cubic meters of 
tailings were produced in fiscal year 1982 as 
was 134 tons of tantalum "glass" slag. 
Approximately 15,000 pounds of Ta- Os was 
separated in Greenbushes' pilot solvent ex- 
traction plant. The plant was closed in 
September 1981, then recommissioned in 
May 1982 with production since averaging 
about 3,300 pounds of Ta- Os per month from 
leached cassiterite and stibio-tantalite ores. 
Greenbushes continued negotiations with 
a number of major companies on estab- 
lishing a joint venture to develop its under- 
ground mine and ore deposits. Pilot plant 
production tests from underground ore 
showed gravity-circuit recoveries in excess 
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of 75% for tin and 70% for tantalum, with 
overall recoveries expected to be increased 
to at least 85% with the inclusion of a 
flotation circuit. 

Greenbushes’ tin smelter was reported to 
be operating at 75% of design capacity for 
the year with production 50% above that of 
1981. The new tailings retreatment plant 
was closed down in January and placed on a 
standby basis owing to a declining tantalum 
market. In February, the main ore treat- 
ment plant was reduced to one shift per day 
treating only nearby high-grade ore. A new 
demountable treatment plant was commis- 
sioned during the year to treat high-grade 
alluvial ore remote from the main treat- 
ment plant. 

Brazil.—Cia. Brasileira de Metalurgia e 
Mineracáo (CBMM) introduced its first pro- 
duction of high-purity ferrocolumbium and 
nickel columbium into the U.S. market at 
prices slightly below those of U.S. producers 
in July 1982. The lower prices were quickly 
matched by U.S. producers and remained 
unchanged through yearend 1982. CBMM 
also conducted experimental work on the 
production of 99.99%-pure metal from co- 
lumbium oxide of 99% purity. 

Brazil's production and exports of ferroco- 
lumbium both declined by more than 20%. 
In 1982, production and exports were 12,700 
tons and 12,200 tons, respectively, compared 
with the 1981 totals of 16,100 tons for 
production and 16,000 tons for exports. 

Canada.—As reported by Teck Corp. for 
fiscal years ending September 30, produc- 
tion of columbium oxide at the Niobec Inc. 
mine at St. Honoré, Quebec, was up about 
16% to 6,899,189 pounds in 1982 from 
5,960,776 pounds in 1981. Ore milled contin- 
ued to increase, 809,242 tons in 1982 com- 
pared with 762,838 tons in 1981, as the mill 
operated on the average of 2,825 tons per 
day in 1982, up from 2,188 tons per day in 
1981. Recovery improved 68% in 1982 com- 
pared with 67% in 1981 along with an 
increase in Cb,O, grade of ore; 0.63% in 
1982 compared with 0.58% in 1981. Ore 
reserves were virtually unchanged, content 
basis, at the end of the fiscal year 1982; 
12,990,000 tons at 0.66% Cb: O, compared 
with 13,000,000 tons at 0.67% Cb;O; in 1981. 
The construction of a facility to produce 
Cb.0; from its columbium concentrate was 
being considered by Niobec. 

Tanco suspended mining and milling op- 
erations at its Bernic Lake Mine, Manitoba, 
for approximately 1 month during the sum- 
mer. Later in the year, Tanco announced 
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that operations at the mine would be sus- 
pended at yearend for an indefinite period, 
attributing the suspension to a weak tanta- 
lum market and high tantalum inventories. 
In 1982, 142,000 tons of ore at a Ta;O; grade 
of 0.125% and 38,000 tons of tailings at a 
Ta.O; grade of 0.065% were milled, com- 
pared with 152,000 tons of ore at a Ta;0, 
grade of 0.122% and 55,000 tons of tailings 
at a Ta;O, grade of 0.059% milled in 1981. 
Total production of Ta.O; in concentrates 
declined to about 275,000 pounds in 1982 
compared with 279,000 pounds in 1981. 
Overall recovery in 1982 was down slightly 
to about 679v. Reported mine reserves at 
yearend decreased about 11%, from 2.7 to 
2.4 million pounds of contained tantalum, 
and tantalum contained in stored tailings 
dropped to 747,000 from 790,000 pounds. 

Placer Development Ltd. relinquished its 
option on the columbium-tantalum-rare- 
earths property of Highwood Resources Ltd. 
in the Northwest Territories owing to un- 
economic ore recovery. Highwood Re- 
sources, with a 70% interest in the proper- 
ty, indicated plans for further exploration 
and testing. 

Japan.—Production of ferrocolumbium in 
1982 was reported to be about 1,260 short 
tons, up from approximately 1,140 tons in 
1981.5 Reported ferrocolumbium imports 
were over 2,560 tons in 1982 compared with 
about 1,750 tons in 1981, with the bulk of 
1982 imports coming from Brazil.* 

Namibia.—Exploration for tantalite con- 
tinued in 1982. The Southern Mining & 
Development Co., Ltd., a subsidiary of Utah 
International, Inc., examined a deposit that 
reportedly has the potential output of ap- 
proximately 40,000 pounds per year of tan- 
talite. 

Nigeria. - Production of columbite re- 
ported by the group of Amalgamated Tin 
Mines of Nigeria (Holdings) Ltd. (ATMN), 
Bisichi-Jantar Nigeria Ltd., Gold & Base 
Metal Mines of Nigeria Ltd., and Vestis Tin 
Mines Ltd. dropped substantially with a 
combined output of 182 tons in 1982 compa- 
red with 401 tons in 1981. Bisichi-Jantar 
and ATMN accounted for all of the output, 
divided almost evenly. 

In midyear 1982, Dove Holdings Ltd. 


purchased a controlling interest in Amalga- 


mated Tin Mines of Nigeria (Holdings) 
P.L.C. Amalgamated Holdings principal ac- 
tivity at that time was represented by its 
40% interest in ATMN. 

Thailand.—In 1982, tantalum-bearing tin 
slags were again second only to tin in value 
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COLUMBIUM AND TANTALUM 


of exports of metals and minerals. Produc- 
tion of struverite declined to 11 tons in 1982, 
down from over 330 tons in 1980. Plans were 
approved for a Government-sponsored tin 
stockpile to compensate for the country’s 
seasonal production difficulties. The Inter- 
national Tin Council’s export control pro- 
gram is calculated on a quarterly basis, 
whereas much of Thailand’s tin production 
occurs during a 7-month period. 

The Thailand Tantalum Industry Co. 
Ltd.’s, (TTIC) proposed plan to set up a 
tantalum extraction plant at Phuket, Thai- 
land, was slowed. However, the TTIC was 
reported to have signed a $1.5 million con- 
tract with a local engineering consulting 
firm, Chachaval de Weger International 
Co., for design, construction supervision, 
and management of the project. The Thai 
Pioneer Enterprise Co. Ltd. (TPE) tin 
smelter was closed in May 1982 owing in 
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part to an inadequate supply of tin concen- 
trates, low tin prices, and weak demand. 
The merger of TPE with a consortium of 
large Thai miners was being weighed. Such 
a merger could force Thai Present Smelter 
Co. Ltd. to indefinitely postpone the open- 
ing of its tin smelter. Some of the planned 
participants for the Thai Present project 
were considering backing TPE instead. 
Zimbabwe.—Zimbabwe's state-owned 
Mineral Marketing Corp. (MMO) was repor- 
ted to have commenced business. The corpo- 
ration expects to handle most sales as an 
agent and will charge producers a com- 
mission of under 1% to cover costs. Tanta- 
lum was the first mineral to be taken over 
by MMC, which will ultimately take over 
all mineral export marketing from private 
companies. Only sales of gold were reported 
exempt from the corporation's supervision. 


TECHNOLOGY 


A new modified 9Cr-1Mo steel was devel- 
oped by the Oak Ridge National Laboratory 
that is a potential alternative to austenitic 
stainless steels in elevated temperatures." 
The modified 9Cr-1Mo steel contains small 
additions of columbium and vanadium. Ad- 
vantages when compared to the standard 
version of 9Cr-1Mo and to Type 304 stain- 
less steels include improved long-term creep 
properties, lower thermal expansion, higher 
thermal conductivity, and better resistance 
to stress-corrosion cracking. 

The evolution of HSLA steels was the 
subject of a review that traced the historical 
development of the steels from their begin- 
ning in the 1920's to the present highly 
sophisticated controlled microalloyed steels, 
containing small amounts of columbium.* 
Recent developments in the area of high- 
strength sheet steels for automobile applica- 
tion were discussed. 

The effects of processing parameters on 
the recrystallization kinetics and yield 
strength of steels were described in an 
investigation on rapid annealing of cold- 
rolled rephosphorized steels containing Si, 
Cb, and V.° For an annealing time of 1 


minute, the recrystallization-finish temper- 
ature was raised by increasing the Si, Cb, or 
V content, with Cb and V exhibiting the 
most potent effect. Increasing annealing 
temperature or time resulted in a decrease 
in the yield strength of the Cb and V steels 
owing to a drop in precipitation strengthen- 
ing. 


Physical scientist, Division of Ferrous Metals. 

National Materials Advisory Board. Tantalum and 
Columbium Supply and Demand Outlook. Natl. Acad. Sci., 
NMAB-391, 1982, 173 pp. 

3Avon Products, Inc. 1982 Annual Report. 44 pp. 

*Krausz, U., H. Schmidt, C. Kippenberger, P. Eggert, 
J. Priem, and E. Wettig. Untersuchungen Uber Angebot 
und Nachfrage Mineralischer Rohstoffe. XVI. Niob. (Inves- 
tigation of Supply and Demand of Mineral Raw Mate- 
rials. lumbium.) Bundesanstalt für Geowissens- 
chaften und Rohstoffe and Deutsches Institut für 
Wirtschaftsforschung, Hannover and Berlin, 1982, 208 pp. 

5Japan Metal Journal. V. 13, No. 21, May 23, 1983, p. 9. 

$ — ——. V. 13, No. 9, Feb. 28, 1983, p. 7. 

"Irving, R. R. What's This Steel They're Raving About 
Down in Tennessee? Technology Features. Iron Age, 
v. 225, June 25, 1982, pp. 46-47, 50. 

5Porter, L. F., and P. E. Repas. The Evolution of HSLA 
Steels. J. of Met., v. 34, No. 4, April 1982, pp. 14-21. 

Pradhan, R. R. Rapid Annealing of Cold. Rolled Re- 

hosphorized Steels Containing Si, Cb, and V. Paper in 
Metallurgy of Continuous- Annealing Sheet Steel, . by B. 

Branfitt and P. L. Mangonon (Proc. AIME Annual 
Meet Dallas, Tex., Feb. 15, 1982). TMS-AIME 1982, 
pp. 203-227. 
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Copper 


By J. L. W. Jolly: and D. L. Edelstein! 


In 1982, world copper consumption con- 
tinued a downward trend that began in 
1979. According to the World Bureau of 
Metal Statistics, refined copper consump- 
tion in the market economy countries de- 
clined to 6.7 million tons? in 1982 from the 
high point of 7.3 million tons reached in 
1979. World refined copper inventories 


increased in 1982. Inventories of refined 
copper held by the New York Commodity 
Exchange Inc. (COMEX), the London Metal 
Exchange (LME), and by world refined- 
copper producers were estimated at 1.1 
million tons at yearend 1982,* compared 
with 700,000 tons held at yearend 1981. 


Table 1.—Salient copper statistics 


1978 1979 1980 1981 1982 
United States: 
Ore produced thousand metric tons 239,247 277,532 221,597 1277,674 182,407 
Average yield of copper percent 0.51 0.47 10.47 0.51 0.55 
Primary (new) copper produced: 
From domestic ores, as reported by: 
Mines metric tons 1,357,586 1,443,556 1,181,116 1,538,160. 1,139,563 
Value... thousands _ $1,990,323 $2,960,675 $2,666,931 $2,886,440 $1,866,895 
Smelters metric tons 1,269,981 1,313,224 994,479 1,294,962 940,547 
Percent of world total 16 16 13 12 
Refineries __ ______ metric tons. _ 1,327,373 1,411,518 1,121,897 1,430,210 1,064,816 
From foreign ores, matte, etc., as reported 
by refineries do- 121,684 103,858 88,957 113,807 162,245 
Total new refined, domestic and 
foreigag g P em 1,449,057 19,515,376 1,210,854 1,544,017 1,221,061 
Secondary copper 5 from old 
scrap on o_ _ _ _ 501,650 604,301 613,458 598,122 517,726 
Exports: Refined __ ddl Oo... 91,923 13,611 14,489 397 „558 
Imports for consumption: 
Un manufactured do- 531,678 281,584 547,006 429,601 505,986 
Refined __ do... 402,673 203,855 426,948 330,625 258,439 
Stocks, Dec. 31: Producers: 
Refined (primary producers) do- 153,000 64,000 49,000 151,000 268,000 
Blister and materials in solution - do_ _ _ _ 263,000 275,000 272,000 277,000 233,000 
Totale uuu ee oe Se do... 416,000 839,000 321,000 428,000 501,000 
Consumption: i 
Refined copper. -- - -------- do— 2,189,301 2,158,442 1,862,096 2,025,169 1,658,142 
Apparent consumption, primary 
copper, do 1,819,000 1,735,000 1,638,000 1,748,000 1,338,000 
Apparent consumption, primary and old 
copper (old scrap only) . _ _ _ _ _ do- 2, 321, 000 2,339,000 2,251,000 2,346,000 1,854,000 
Price: Ai ts average, wirebar, cents per 
poung 7 E LI E VEEP E E 66.51 93.33 102.42 85.12 74.31 
Worl 
Production: 
Mine thousand metric tons 77,604 17,675 7,663 P8,175 e7 963 
Smelter- uu oes do— 17,946 18,001 7,915 Pg 297 *8,153 
Price: London, high-grade, average cents per 
pound uou 8 61.88 90.07 99.25 179.35 67.17 
*Estimated. Preliminary. "Revised. 
! Based on January-November monthly averages. (See table 33.) 
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Inventories rose partly as a result of 
continued high levels of production at both 
mine and copper refineries in several coun- 
tries outside of the United States despite 
decreased demand. Significant mine produc- 
tion increases were registered by Australia, 
Chile, Iran, Morocco, Peru, Poland, and the 
U.S.S.R., which together produced 300,000 
tons more than that in 1981. Chile, alone, 
increased copper mine production by about 
160,000 tons of contained copper and be- 
came the top world producer of mine cop- 
per. 

In constant dollars, U.S. producer prices 
for copper in 1982 were at the lowest point 
since the 1940’s. Lower prices received for 
byproducts, such as molybdenum and co- 
balt, compounded the problems of copper 
producers. Faced with low prices, high in- 
terest rates, and reduced access to capital 
for expansion or modernization of facilities, 
copper mining firms closed some properties, 
some of which were placed on the market 
for sale. As the year progressed, U.S. smelt- 
ers were becoming increasingly reliant on 
foreign concentrates and scrap for feed as 
domestic mines shut down in economy 
moves. 

Domestic Data Coverage.—Domestic pro- 
duction data for copper are developed by the 
Bureau of Mines from seven separate, vol- 
untary surveys of U.S. operations. Typical 
of these surveys is the mine production 
survey. Of the 113 operations to which a 
survey request was sent, 55% responded, 
representing an estimated 93% of the total 
production shown in tables 1 through 9. 
Production for the remaining 52 companies 
was estimated using data reported in other 
surveys. | 

Legislation and Government Pro- 
grams.—Public Law 97-276, signed into law 
on October 2, 1982, as an amendment to the 
supplemental appropriations bill for 1982, 
provided $120 million for the purchase of 
materials for the National Defense Stock- 
pile, of which $85 million was to be avail- 
able for purchase of copper mined and 
smelted in the United States after Septem- 
ber 30, 1982. No purchases were made 
during the year. At yearend 1982, the stock- 


MINERALS YEARBOOK, 1982 


pile held 26,352 tons of copper, including 
6,124 tons in brass transferred from the 
U.S. Department of Defense, far short of the 
907,000-metric-ton goal set in 1980 by the 
Federal Emergency Management Agency. 

Negotiations on the Law of the Sea treaty. 
were brought to a close on April 30, 1982, 
with 130 nations voting to approve the 
treaty; 4 nations, including the United 
States, voting against the approval; and 17 
nations abstaining, including the Soviet 
Union. H.R. 6120 was passed as an amend- 
ment to section 310 of the Deep Seabed 
Hard Mineral Resources Act, Public Law 
96-283 of June 28, 1980, allotting a further 
$1.5 million for 1983 and $2.2 million for 
fiscal year ending September 30, 1984, to 
carry out the U.S. program. Through the 
end of 1982, 4 mining companies submitted 
exploration license applications to the Of- 
fice of Ocean Minerals and Energy of the 
U.S. Department of Commerce for 10 min- 
ing sites. 

Transportation prices were the basis for a 
National Association of Recycling Indus- 
tries (NARD suit against Consolidated Rail 
Corp. (Conrail) and the Interstate Com- 
merce Commission (ICC) after the Govern- 
ment agency approved the rail carrier’s 
special rate structure on nonferrous recy- 
clable metals. In 1981, Conrail set a new 
rate basis for recyclable metals that aban- 
doned the traditional commodity rate struc- 
ture in favor of a single tariff adjusted for 
maximum weight, mileage, and type of 
movement. The carrier also created a rate 
differential between traffic moving within 
Conrail and that which moved on an inter- 
line basis. The ICC permitted this new rate 
structure to become effective August 1, 
1982, and gave its final approval. NARI took 
the matter to the Court of Appeals contend- 
ing that Conrail had no legal basis for 
charging a special rate structure on recy- 
clable materials alone and that Conrail 
sought to subvert the original order to lower 
rates on these materials not to exceed a 
revenue-to-cost ratio of 146%. This rate cap 
was established on January 1, 1981, by ICC, 
in accordance with the Rail Deregulation 
Law.5 


DOMESTIC PRODUCTION 


Mine Production.—Domestic mine pro- 
duction reflected the general economic ma- 
laise of 1982 and was at the lowest level 
since the 1960's. The United States slipped 
from first to second place in ranking among 


world mine-copper producers. From March 
1981 to January 1983, 28 domestic mines 
closed or cut back production. Most of these 
occurred during 1982, as shown in the 
following tabulation: 


COPPER 979 
Operator Mine and location Date closed 
Anaconda Minerals Co Carr Fork, Utah ----------- November 1981. 
Berkeley main pit, Montana January 1983. 
Anamax Mining Co Twin Buttes, Arizona Do. 
ASARCO Incorporated- - - --- ----- Silver Bell, Arizona --------- December 1981. 
Cities Service oo Copper Cities, Arizona . June 1982. 
Pinto Valley, Arizona Do. 
Boyd Mine, Tennessee September 1981. 
Cherokee, Tennessee January 1982, open- pit only. 
Copper Range co White Pine, Michigan -------- October 1982. 
Cyprus Pima Mining Co Pima, Arizona_ - ----------- June 1982; processed stockpiled ore 
to October 1982. 
Duval Corp - ---------------—- Esperanza, Arizona December 1981. 
Mineral Park, Arizona Do. 
Sierrita, Arizona December 1981 to April 1982. 
Hecla Mining co Victoria, Nevada __ _ ` February 1981 
Inspiration Consolidated Copper Co Christmas, Arizona January 1982.. 
Kennecott Minerals Coo _ Chino, New Mexico April July 1982. 
Ray, Arizona May 1982. 
Magma e Co. (Newmont Mining 
Corp.). San Manuel, Arizona December 1982, 2 weeks. 
uperior, Arizona August 1982. 
Phelps Dodge Corp ____________- New Cornelia, Arizona April 1982 to February 1983. 
Metcalf, Arizona January 1981 to October 1982. 
Morenci, Arizona ______— .- April-October 1982. 
Tyrone, New Mexico - -------- April 1982 to May 1983. 
Quintana Minerals Cor Copper Flat, New Mexico July 1982. 
Ranchers Exploration and Development 
Corp Bluebird, Arizona October 1982. 
Sharon Steel Cord Continental underground and open January and May 1982. 
pit, New Mexico. 
Silver King Mines Inne Copper Cliff Mine, Idaho ------ December 1981. 


By yearend, the Morenci, Metcalf, and 
Chino Mines had reopened, but total U.S. 
mine capacity utilization was still at about 
65%. Of the top 25 mines in 1981, 14 were 
closed at yearend 1982, and about 42% of 
the total copper industry work force had 
been laid off (approximately 17,800 workers 
out of an estimated total work force of 


42,300 employed on January 1, 1982). 
As shown in table 2, U.S. mine production 
had not attained a rate consistently above 


. 80% of capacity since 1974. The rest of the 


world, on the other hand, had maintained a 
level generally above 80%, except for the 
years 1979 and 1980, when production was 
as low as 79% of rated capacity. 


Table 2.—Copper mine production, capacity, and capacity utilization 


United States Rest of world 
Year Production Capacity Percent Production Capacity Percent 
(thousand (thousand of utili- (thousand (thousand of utili- 
metrictons) metric tons) zation metric tons) metric tons) zation 

1910 i. ioo ³⁰¹ 1,560 1,680 93 4,462 4,820 93 
11 8 1,381 1,720 80 4,687 5,070 92 
TOU 2 o E 8 1,510 1,720 88 5,132 5,480 94 
11 1 fs RT 1,559 1,810 86 5,558 6,070 92 
1914. Anc e. .! 8 1,449 1,810 80 5,852 6,740 87 
175; t a el sssss 1,282 1,810 71 5,727 6,480 88 
| ri sn es eh k ee E 1,457 1,810 80 6,068 6,780 89 
I mA aa ua Ree er Pa 1,364 1,810 15 6,315 7,400 86 
19182. x: ucc ce fee oe ee 1,358 1,810 15 6,256 7,530 83 
1970505 ee oe ee 1,444 1,840 78 6,231 7,890 79 
19802... esas se welt cat 1,181 1,835 64 6,482 8,215 79 
If ³ Z mer eae ra ,538 1,730 89 6,637 7,790 85 
7. ³¹]à]. ⁰ CE t ce 1.140 1,750 65 6,824 7,990 85 


Principal copper mining States in 1982 
were Arizona, 68%; Utah, 17%; and Mon- 
tana, 5%. Copper was also mined in New 
Mexico, Michigan, Tennessee, Missouri, Ne- 
vada, Idaho, Colorado, California, and 
Washington. Kennecott Minerals Co.’s 
Bingham Canyon, Utah, property remained 
in first place among U.S. producing mines, 
followed in second place by the Twin Buttes, 
Arizona, mine of Anamax Mining Co., and 
in third place by the Morenci, Arizona, 


mine of Phelps Dodge Corp. Of the 33 op- 
erating mines where copper was the princi- 
pal metal mined, the top 5 producers ac- 
counted for about 50% of the total produc- 
tion. Five of the thirty-three mines were 
processing from stockpiled ore for much of 
the year. In 1982, domestic copper was 
mined from ore that had an average grade 
of 0.65%, which was 30% lower than the 
world average grade. 
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The average copper yield for ores, except 
those leached in dumps or in place, was 
0.55% or about 11 pounds of copper per ton 
of ore. Copper recovered by leaching of ore 
tailings, dumps, or of in-place ore continued 
to form about 9% of the total recoverable 
copper mined in the United States; it has 
been in this range since the early 19708, 
when it dropped from over 10% of the total 
mine production. 

The Anaconda Copper Co., a subsidiary of 
Atlantic Richfield Co. (ARCO), changed its 
name to Anaconda Minerals Co. to reflect a 
broadened range of activities since its acqui- 
sition by the oil company on January 12, 
1977. ARCO’s Anaconda Minerals contin- 
ued to lose money in 1982, losing approxi- 
mately $332 million. Early in the year, the 
company announced its intent to sell the 
Weed Heights property in Nevada. The 
final day for the few remaining activities at 
the mine was to be March 31, 1983. Al- 
though the open pit copper mine, which at 
one time employed 600 people, officially 
ceased production on June 30, 1978, some 
minor activities, including a zeolite oper- 
ation, had continued to function. Later in 
the year, Anaconda Minerals and AMAX 
Inc. agreed to terms for the sale of the 
Anamax Mining properties near Tucson, 
Ariz., following the signing of a letter of 
intent in 1981. ARCO was under a Federal 
Trade Commission ruling, handed down in 
1979, to divest itself of Anamax Mining by 
October 1984. Properties affected by the 
sale were the Twin Buttes copper mine and 
the Helvetia copper-molybdenum-silver 
prospect, both in Arizona. The Eisenhower 
property, jointly owned by Anamax Mining 
and ASARCO Incorporated, would not be 
affected; Asarco mines the property and 
delivers a share of the product to Anamax 
Mining. In addition to the mines, Anamax 
Mining operates a  27,000-ton-per-year 
electrowinning plant. Plummeting molyb- 
denum prices during 1982 had made mining 
at Twin Buttes particularly unprofitable; 
Twin Buttes mining costs were estimated to 
be $1.10 per pound after byproduct credits. 
The mine is profitable only if byproduct 
prices are high.* 

In January, Anaconda Minerals reported 
its mining costs for 1981 to be an average of 
$1.30 per pound at Butte, Mont. This was 
after deduction for byproduct credits, with- 
out which the actual costs would be $1.63 
per pound of copper extracted. Molybde- 
num, gold, and silver added about 33 cents 
of revenue per pound of copper.’ In Febru- 
ary 1982, dried concentrates were shipped 
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from the Weed concentrator at Butte for the 
first time to the loading facility in North 
Vancouver, British Columbia, Canada, di- 
rectly from Butte, rather than from the 
defunct concentrator at Anaconda, Mont. A 
new $10 million loading facility also was 
completed at Vancouver, Wash., for concen- 
trate shipments to Japan. In 1981, Anacon- 
da Minerals signed an agreement with the 
Port of Vancouver, Wash., to ship 400,000 
tons of copper concentrates per year to 
Japan, starting in July 1982. A new drying 
process at the Weed concentrator allowed a 
50% savings over the old drying method 
used at Anaconda. The company had spent 
$30 million on the project, which had in- 
cluded a molybdenum ore processing plant, 
a lime-slaking facility, and a concentrate 
drying plant. The new drying process used 
pressure filtration. Even so, by yearend, 
Anaconda Minerals announced its intent to 
close the East Berkeley pit in June 1983. In 
April 1982, all development work was sus- 
pended at the company’s Carr Fork Mine at 
Tooele, Utah, and 650 workers were laid off. 
The mine had been closed in 1981 for de- 
velopment and engineering work that had 
continued since then; a new mining method 
was tested in May 1982 with some success. 
Copper production from Asarco’s mines 
was at about the same level as that in 1981. 
The loss of production from the Silver Bell 
Mine, Arizona, which closed in December 
1981 and remained closed through 1982, was 
about equal to the gain from the first full 
year of operation of the new Troy Mine in 
Montana. The Troy Mine had a capacity of 
18,000 tons per year of copper in addition to 
its silver output. Production from Asarco’s 


. four other open pit copper mines in Arizona 


was about the same as that in 1981. Asarco 
emphasized cost reduction in 1982 that 
included shutdown of the molybdenum re- 
covery plant in July and a combination of 
attrition and a series of worker layoffs at 
the Mission, Eisenhower, and San Xavier 
Mines in Árizona; employment was reduced 
by about 24%. Production was maintained 
through mining plan alterations. The com- 
pany reported 1982 labor costs to represent 
about 40% of the total production costs of 
one of Asarco’s Arizona copper mines and a 
large percentage of other producers' overall 
costs. Interest costs for money borrowed 
during 1982 were $57.5 million compared 
with $47 million for 1981 and were also a 
factor affecting the cost of producing cop- 
per. Increased interest costs were the result 
of borrowing that was necessitated in part 
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to comply with environmental require- 
ments.* 

Two of Duval Corp.'s copper-molybdenum 
mines, Mineral Park and Esperanza, re- 
mained closed throughout 1982. The Sier- 
rita Mine near Tucson, Ariz., reopened on 
April 1 at a reduced rate, but by November 
1982, cost-cutting measures by the compa- 
ny, a subsidiary of Pennzoil Co., had re- 
sulted in a 10% increase in production to 
42,000 tons per day of ore (about 35% of 
capacity) despite the reduced work force. 
The Sierrita and Esperanza copper complex 
employed about 2,500 employees before the 
operations were shut down temporarily in 
December 1981. The work force at Sierrita 
was less than one-half of the normal num- 
ber when the mine reopened. An innova- 
tive, movable ore-crushing system was 
started at Sierrita by the yearend. The 
system can be moved to various sites within 
the pit as mining progresses. Savings were 
estimated to be as much as 15% of the 
mining costs at Sierrita, using the movable 
three-crusher system. Pennzoil’s mining op- 
erations accounted for 4% of its consolidat- 
ed operating income in 1982, compared with 
14% in 1981 and 35% in 1980. Operating 
losses in the metals division were $60.9 
million, an increase of $17.9 million over 
that of 1981. Contributing to the increased 
losses were $24.4 million in mine shutdown 
costs and nonrecurring employee severance 
payments.“ 

After 2 years of development work at the 
Cities Service Co.’s Miami East Mine, the 
underground haulage ramp was connected 
early in 1982 between the 2900-foot and 
3,300-foot levels of the mine. A new tech- 
nique involving several Dosco mining 
machines was to be used to recover the ore 
in the Arizona ore body. In this technique, 
the ore is removed along 13- by 13-foot cuts, 
and the stopes are back filled with a mix- 
ture of tailings and cement. As the fill 
hardens, the adjoining stope is mined with 
no support pillars of ore being left behind. 
Scheduled to be onstream by mid-July, the 
startup was deferred. Both the Pinto Valley 
and Copper Cities Mines were closed in 
June 1982. Pinto Valley had normally pro- 
vided 70% of the toll feed at the Inspiration 
Consolidated Copper Co.’s Miami smelter, 
and as a result, the smelter also closed in 
August 1982. Plans for selling Cities Serv- 
ice’s Miami operations were halted in May 
1982 because an acceptable offer did not 
seem forthcoming. In December, Newmont 
Mining Corp. had reached agreement with 
Cities Service to buy its Miami operations 
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for approximately $75 million plus a profit- 
sharing scheme, not to exceed $30 million, 
involving any remaining inventories. This 
sale followed reports of an impending acqui- 
sition of Cities Service by Occidental Petro- 
leum Corp. Included in the sale were the 
open pit Pinto Valley Mine, the new Miami 
East underground mine, and two electro- 
winning plants at Pinto Valley and Miami. 
Miami concentrates were to be processed at 
Newmont Minings Magma Copper Co. 
smelter at San Manuel, Arizona, after the 
tolling contract with Inspiration Consoli- 
dated expires in 1984. In September, Cities 
Service also sold its Copperhill, Tenn., oper- 
ations to the Tennessee Chemical Co. The 
complex included mining, metallurgical, 
and chemical manufacturing activities. The 
Boyd Mine had been closed for nearly 1 
year, and the open pit at Cherokee had 
stopped producing in January 1982. 

Kennecott Minerals' copper mine produc- 
tion for 1982 was reduced to 260,000 tons 
from 338,000 tons in 1981. The company, a 
subsidiary of Standard Oil Co. of Ohio, had 
an operating loss of about $189 million in 
1982. Cost cutting took place in all oper- 
ations during the year and included mine 
closures and personnel layoffs. Approxi- 
mately 1,670 Arizona employees, 910 Utah 
employees, and 540 New Mexico employees 
were affected by the Kennecott mine and 
smelter closures. In April and May 1982, 
mining at the Chino, New Mexico, and Ray, 
Arizona, mines was suspended. Limited 
mining resumed in July at Chino. The Utah 
Copper Div. maintained full production dur- 
ing the year at the Bingham Canyon Mine 
despite work-force cuts. The modernization 
of the Chino concentrator was completed 
with a new capacity of 34,000 tons of ore per 
day; the concentrates were transported by a 
slurry pipeline to the smelter. The second 
phase of the Chino smelter modernization 
to increase capacity to 100,000 tons per year 
and to comply with the Federal Environ- 
mental Protection Agency (EPA) emission 
standards began in 1982 and was expected 
to be completed by 1985.11 Chino Mines Co., 
formed in 1981, was two-thirds owned by 
Kennecott Minerals and one-third owned by 
Mitsubishi Corp. of Japan, which paid $116 
million for its share of equity. During the 
year, Kennecott Minerals received approval 
from the State of Minnesota to acquire the 
AMAX copper and nickel exploration proj- 
ect near Babbitt, Minn. 

Magma Copper cut back staff, the length 
of the work week, and mine production at 
both the Superior and San Manuel, Ari- 
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zona, mines in 1982. Six planned, 1-week 
shutdowns were carried out at San Manuel, 
in addition to a more extensive 2-week 
shutdown in December and January. Devel- 
opment work was halted starting in June at 
San Manuel, and approximately 2,390 em- 
ployees out of a total of 6,120 normally 
employed by Magma Copper had been laid 
off by November 1982. Magma Copper clos- 
ed its Superior Div. on August 15, 1982, for 
an indefinite period. 

Through the first quarter of 1982, operat- 
ing rates at Phelps Dodge's copper mines 
were curtailed to 80% of capacity, and on 
April 17, 1982, all of the compariy's open pit 
mines were shut down. By yearend, only the 
Morenci and Metcalf pits and concentrators 
at Morenci, Arizona, had been reopened. 
Mining at Metcalf had been suspended 
since January 1981. As a result, Phelps 
Dodge copper mine production was only 
136,000 tons in 1982, compared with 286,400 
tons in 1981 and 242,000 tons in 1980. The 
company had a net loss of $74.3 million, 
compared with 1981 earnings of $69.3 mil- 
lion, the first loss since the depression years 
of 1932 and 1933. By yearend, production 
costs had been reduced by measures such as 
salary cuts of up to 10% for salaried em- 
ployees at both mine and smelter operations 
and a considerably trimmed staff when 
operations restarted. The company an- 
nounced yearend production costs had 
been trimmed, substantially below 79 cents 
per pound.? This compared with earlier 
estimates of an average cost of about 85 
cents after byproduct credits. Other cost- 
reduction measures included use of pre- 
stripped ore at Metcalf; basic improve- 
ments in maintenance procedures, inverito- 
ry control, haulage systems, and energy 
conservation; increasing low-cost leach pro- 
duction; and computerized mining plans. 
The program of installing new, larger flota- 
tion cells at the Morenci concentrator con- 
tinued, with completion of the program de- 
layed to 1983. A similar program was com- 
pleted at Ajo in 1982. The larger cells serve 
to lower production costs. Among cost- 
cutting measures being evaluated was a 
solvent extraction plant at Tyrone. Copper 
ore reserves at the company's four open pit 
mines and at its underground deposit near 
Safford, Ariz., were estimated at 9 million 
tons of recoverable copper. Development 
work at Safford was temporarily halted. At 
the current stage of development, an esti- 
mated 40 months would be needed to bring 
the mine online with a capacity of 27,000 
tons of ore per day. 

Smelter Production.—Of the 15 primary 
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domestic copper smelters located in 8 
States, 7 were closed at yearend, and pro- 
duction had dropped at 6 of the remaining 
8. Smelter production was cut back begin- 
ning in December 1981 and was decreased 
to a rate of 63,000 tons per month by June 
1982, compared with the monthly average 
of 115,000 tons for 1981. Production of 
copper from domestic ores decreased by 
27% in 1982, while copper production from 
foreign primary materials increased by 
61%. 

By January 1, 1988, smelters must com- 
ply with the control standards for sulfur 
dioxide emissions as set forth in the 1977 
amendments to the Clean Air Act of 1970. 
Compliance will add substantially to the 
cost of producing copper and may force the 
closing of some of the older smelters. Ana- 
conda Copper Co. closed its Montana smelt- 
er in 1980 for this reason and turned to 
shipping concentrates to Japan for smelt- 
ing. Phelps Dodge’s smelters at Douglas and 
Ajo, Ariz., Kennecott Minerals’ smelter at 
McGill, Nev., and Asarco’s smelter at Taco- 
ma, Wash., will face this decision. In addi- 
tion, Inspiration Consolidated’s smelter at 
Inspiration, Arizona, although modernized, 
was still unable to meet the emission stand- 
ards. 

In 1981, Phelps Dodge negotiated a con- 
sent decree with EPA, setting timetables to 
bring the Morenci smelter into compliance 
with emission standards by January 1, 1985, 
and to bring the Ajo smelter into com- 
pliahce by December 31, 1985. The initial 
construction phase at Morenci was substan- 
tially completed during 1982, including the 
first of two oxygen plants and modifications 
to one of the reverberatory furnaces. The 
use of oxygen with natural gas as a smelting 
technique began in October. At yearend, 
about $60.8 million had been spent in modi- 
fications at the Morenci smelter. The com- 
pany indicated that the costs of building a 
sulfuric acid plant and related facilities 
needed to bring the Douglas smelter into 
compliance could not be justified econom- 
ically. Phelps Dodge applied for a second 
Nonferrous Smelter Order (NSO), which 
under the Federal Clean Air Act would 
continue to relieve the company from con- 
struction of new facilities until the end of 
1987. The first NSO expired in 1982. 
Phelps Dodge suspended operations at its 
Ajo, Douglas, and Morenci smelters in Ari- 
zona in April 1982, coinciding with the mine 
closures. The Douglas smelter resumed op- 
eration on a reduced basis in mid-July, but 
was shut down again in early November 
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because of a lack of material for smelting. 
The Morenci smelter resumed production in 
mid-October. The Hidalgo, N. Mex., smelter 
operated throughout 1982 except for brief 
repair shutdowns. Amoco Minerals Co.’s 
Cyprus-Bagdad Mine was a major source of 
concentrates smelted at Hidalgo during the 
year. 

Smelters closed during 1982 also included 
the Chino Mines Co. plant at Hurley, N. 
Mex., which was closed from May 1982 to 
October 1982; the Inspiration Consolidated 
smelter, which was closed from August 1982 
to January 1983; and the Copper Range Co. 
White Pine, Michigan, smelter, which was 
closed on June 21, 1982, and remained 
closed at yearend. The Newmont Mining 
San Manuel smelter and refinery operated 
at 20% below their normal annual capaci- 
ties of about 136,000 tons for the first 6 
months of 1982; in August, their operating 
rates were cut back to 58%. 

Demolition of the larger of Asarco’s two 
reverberatory furnaces at Hayden, Ariz., 
commenced in November to make room for 
a new oxygen furnace. More efficient and 
more amenable to environmental control 
than the present roaster and reverberatory 
furnaces, the new oxygen flash smelting 
furnace was to cost about $132.6 million. 
Smelting operations were to be curtailed to 
about 65% of capacity for 11 months until 
the startup of the new furnace, which was 
scheduled for October 1983. Construction 
was about 40% complete at yearend. Ac- 
cording to agreements made with EPA, the 
new facilities at Hayden were scheduled to 
be in full operation by April 1984. The 
smaller furnace was shut down for 1 month 
during 1982 because of a shortage of concen- 
trate usually acquired from Duval. Pre- 
viously committed air quality improvement 
projects at Asarco’s smelters in El Paso, 
Tex., and Tacoma, Wash., were also pur- 
sued. The Tacoma plant completed con- 
struction and evaluation of a secondary 
exhaust hood on one of its converter fur- 
naces, and two more hoods were planned for 
the remaining converter furnaces. At the El 
Paso plant, plans were completed for the 
1983 expansion of the electrostatic precipi- 
tator, which removes dust particles from 
the converter furnace gases.!* 

Refinery Production.—Ten of the twelve 
domestic electrolytic and fire-refining pri- 
mary plants were in operation at yearend 
1982. In addition, eight of the nine electro- 
winning plants were in operation; the 
electrowinning plant of Duval at Sierrita, 
Arizona, closed down in March 1982. Pro- 
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duction from primary materials at refining 
plants did not drop as soon, or the decline 
last as long, as mine and smelter produc- 
tion; the decline started in May, and pro- 
duction dropped to a low point of 91,505 tons 
per month by August, compared with the 
January production of 106,187 tons and 
a 1982 yearend rate of 103,000 tons per 
month. Total refinery output from primary 
materials fell by 21% in 1982. Refinery 
output from secondary materials increased 
by 196 as a result of the increased use of 
scrap during the final 6 months of 1982. The 
use of foreign material also increased by 
yearend 1982; in January 1982, refinery 
production from foreign materials was 8,863 
tons per month, but by July, the monthly 
rate had increased to 13,820 tons produced. 
During December 1982, 18,056 tons of re- 
fined copper was produced from foreign 
materials. 

End-of-year refined copper stocks held by 
refineries, wire-rod mills, brass mills, other 
processors, the National Defense Stockpile, 
and COMEX rose to approximately 687,000 
tons in 1982, compared with 469,000 tons in 
1981 according to Bureau of Mines reported 
figures. Refined stocks held outside the 
United States by copper producers, mer- 
chants, consumers, and LME were esti- 
mated to be 901,300 tons at yearend 1982, 
compared with 635,600 tons at yearend 
1981. This was the highest inventory record- 
ed since 1978.15 

Phelps Dodge reported byproduct copper, 
silver, and gold production to be down for 
1982 because of reduced output of copper 
from the company's mines and smelters. 
Both company refineries at El Paso, Tex., 
and Laurel Hill, N.Y., also produced copper 
sulfate and recovered small amounts of 
selenium, tellurium, platinum, and palladi- 
um in refinery slimes. Construction of an 
electrolytic purification plant at the El Paso 
refinery was completed in 1982 at a cost of 
$2.6 million. A small amount of nickel 


sulfate was being produced as a byproduct 
at this plant. Construction of a precious 


metals recovery plant was expected to be 
completed in 1983 at a total cost of about 
$7.0 million.!e 

At Asarco's Amarillo, Tex., refinery, the 
installation of equipment for acid cleaning 
of continuous-cast copper rod was started. 
The new equipment was expected to be in 
operation by mid-1983 and to enhance the 
surface characteristics of the high-quality 
rod produced at Amarillo.“ About 50 work- 
ers were laid off when the refinery reduced 
operations in June 1982 to 25% of its op- 
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erating rate of 300,000 tons per year be- 
cause of closings and curtailments at mines 
of its toll customers, who in 1981 accounted 
for about 35% of the refinery’s production. 

Duval began installing some uniquely 
designed low-energy electrolytic cells at its 
electrowinning (CLEAR) facility at Sierrita, 
which promised to save energy, cut mainte- 
nance costs, and improve purity of the 
finished products. Savings from this instal- 
lation could average as much as 9 cents per 
pound of copper when the CLEAR facility 
goes back into operation, probably in late 
1983 or early 1984. The CLEAR facility 
utilized hydrometallurgical technology (fer- 
ric chloride leaching and electrolysis of 
ferrous and cuprous chlorides) to convert 
copper sulfide concentrate into high-grade 
copper.“ The method has proven econom- 
ically competitive with conventional smelt- 
ing. 

Copper Range closed its White Pine, Mi- 
chigan, mine, smelter, and refinery on Octo- 
ber 1, 1982, after cutting back production in 
mid-March; the work schedule was down to 
a 3-day week by June. Meanwhile, work 
continued on the construction of the new 
$80 million electrolytic refinery that was to 
start production in January 1983. The new 
refinery, with a potential annual capacity of 
55,000 tons per year, was to operate using 
scrap metal until the mine and smelter 
reopened. 
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Copper Sulfate.—Copper sulfate was pro- 
duced from secondary metal, electrolytic 
refinery solutions, and blister copper by 
seven companies. Production decreased by 
10% in 1982, while imports, which account- 
ed for less than 5% of domestic supply, 
increased by 239v. Van Waters & Rogers 
Inc. stopped producing copper sulfate when 
its Wallace, Idaho, plant closed in June. 


Table 3.—Copper sulfate producers in 1982 


Company Plant location 
Chevron Chemical COo .... Richmond, Calif. 
Cities Service co pperhill, Tenn 
emicals Inc. . _ _ _ _ _ _ _ _ Sewaren, NJ. 
ison Industries Inne Old Bridge, N.J. 
Phelps Dodge Cor Laurel Hill, N.Y., 
and El Paso, 
Tex. 
Van Waters & Rogers Ine Wallace, Idaho. 


Byproduct Sulfuric Acid.—Because of 
smelter shutdowns and curtailments, sulfu- 
ric acid production was down during 1982. 
At the Phelps Dodge Ajo, Hidalgo, and 
Morenci smelters, only 579,200 tons of sul- 
furic acid was produced during 1982, com- 
pared with 901,000 tons in 1981. The compa- 


ny reported sales of about 598,000 tons of 
acid during the year at prices that averaged 


substantially less than their costs of produc- 
tion. 


CONSUMPTION AND USES 


Domestic consumption of refined copper 
declined by 18% to a total of 1.7 million tons 
in 1982. Of this amount, 74% was consumed 
by 18 wire-rod mills and 24% by 45 brass 
mills. Use of copper and copper-alloy mill 
products was estimated to be 2995 electrical 
and electronic products (including 13.4% 
telecommunications), 31% building con- 
struction, 18% industrial machinery and 
equipment, 9% transportation (including 
4.4% nonelectrical automotive), and 13% 

onsumer and general products.!? 

During the year, discussions concerning 
changes in copper consumption revolved 
around two key issues—changes resulting 
from miniaturization and substitution in 
key consumer markets. Examples of minia- 
turization were thinner gauges, narrower 
widths, and smaller quantities required by 
the electronics and automotive industries. 
Examples of substitution were given as 
polyvinyl chloride competing with copper in 
plumbing pipe and tubing, aluminum for 
automotive radiators and electrical cable, 


and optical fibers in telephone lines. Al- 
though the subject of much speculation, the 
copper telephone trunkline replacement by 
optical fiber material was not expected to 
affect more than 5% of the amount of 
copper currently used in the telecommu- 
nications industry. Economic maturization 
in the industrial countries was also seen as 
a factor in the decrease of future copper 
consumption, requiring less copper than in 
a country's early development stages in 
such areas as electrical generation and 
transmission and telecommunications. The 
industry has seen some markets disappear 
over the years, such as markets for gutters, 
downspouts, brass hardware, and so forth, 
but the loss was generally replaced with 
new markets. This was no longer considered 
likely. The areas holding small promise 
were the infant solar energy field, ship- 
building (with some smaller vessels experi- 
menting with copper-sheathed hulls) and 
the potential for electrical cars. 
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PRICES 


The average U.S. producers’ delivered 
price for electrolytic copper cathode was 
72.8 cents per pound in 1982, compared with 
84.2 cents per pound in 1981. A low point of 
69.5 cents per pound was recorded in Sep- 
tember 1982. The LME cash price for copper 
cathode averaged 65.6 cents per pound in 
1982 and 79 cents per pound in 1981. The 
monthly low LME copper cathode price was 


in November, when it was 62.2 cents per 
pound. On a constant-dollar basis, the U.S. 
producers' price was the lowest since the 
1940's. Compounding copper producers’ 
problems was the collapse of prices received 
by U.S. producers for byproducts, especially 
molybdenum and cobalt, where huge stocks 
had been amassed. Gold and silver values 
generally fared a little better. 


TRADE 


The United States continued to be a net 
importer of refined copper in 1982, continu- 
ing a trend that began in the early 1970’s. 
Net imports of blister copper also increased, 
but were lower than that of the 1960's and 
early 1970's. Imports of copper ores and 
concentrates also increased, but the United 
States was still a net exporter of concen- 
trates, reflecting the double-edged problem 
facing domestic smelters of a loss of domes- 
tic concentrates and the difficulty of com- 
peting effectively with nations such as Ja- 
pan for foreign ores and concentrates. 

In a petition to the Commerce Depart- 
ment, domestic wire-rod producers charged 
that imports of Venezuelan copper wire rod 
were being sold in the United States at 40% 
below fair market value and that wire-rod 
imports from Venezuela jumped fivefold 
from 4,047 tons in 1980 to 23,082 tons in 
1981.21 The U.S. Department of Labor grant- 
ed additional benefits to the 3,925 unem- 
ployed copper workers at Kennecott Miner- 
als’ Utah Copper Div., Ray Mines Div., 
Arizona, and Chino, New Mexico, mine. The 
workers were certified under the provisions 
of the Trade Act of 1974 after an investiga- 
tion showed that the cheaper price of im- 
ported copper led to the layoffs. The United 
Steelworkers of America also had filed peti- 
tions for other copper workers, some of 
which were still pending at yearend. 

In another case of trade litigation under 
the General Agreement on Tariffs and 
Trade (GATT), the European Communities 
(EC) accused Japan of unfair trade prac- 
tices, contending that they had manipulat- 
ed the copper concentrate market in their 
favor by placing a tariff on refined copper 
but not on concentrates and by limiting 
copper cathode imports. These actions, the 
EC claimed, allowed Japanese copper smelt- 
ers to out bid their U.S. and European 
competitors for feed. Japan reportedly im- 
ported about 70% of all internationally 


traded copper concentrates, most of which 
originated from mines around the Pacific 
Ocean rim, including the United States. 

There have been no meetings of the 
United Nations Conference on Trade and 
Development (UNCTAD) Intergrated Pro- 
gramme on Commodities on copper since 
February 1980. Since then, according to the 
Secretariat, “there were insufficient indica- 
tions of the prospects of holding a produc- 
tive meeting to explain the lack of followup 
meetings." At the end of 1982, 90 countries 
had signed the agreement setting up the 
Common Fund for Commodities, and 40 of 
them had ratified it. Ninety ratifications 
were needed to secure the two-thirds of the 
projected capital needed for the Common 
Fund to come into operation. The Common 
Fund had been a major feature of interna- 
tional discussions since 1976. At the conclu- 
sion of the Paris Conference of Internation- 
al Cooperation in June 1977, the United 
States and other major industrial countries 
agreed to establish a common fund to be 
negotiated in UNCTAD. Agreements were 
completed in June 1980 that governed the 
establishment and operation of the fund. 
Membership in the fund would be held by 
governments and intergovernmental organ- 
izations, such as the European Economic 
Community (EEC) The fund was to be 
comprised of two accounts: The first would 
facilitate financing of international buffer 
Stocks or internationally coordinated na- 
tional stocks of international commodity 
agreements, and the second would finance 
nonprice stabilization measures for com- 
modities, such as research and develop- 
ment and marketing with benefits accruing 
to both producers and consumers. The 
deadline for ratification was extended to 
September 1983. The sixth conference of 
UNCTAD was to be held in Belgrade, Yu- 
goslavia, in June 1983.7? | 
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WORLD REVIEW 


The depressed world copper market of 
1982 was difficult for most producers and 
for North American producers in particu- 
lar. The world’s copper mines were operat- 
ing at about 82% of a rated capacity of 9.7 
million tons of ore during 1982, with the 
United States operating at 65% of capacity 
and the rest of the world at 85% of capacity 
(table 2). Operating rates for Canada were 
similar to those of the United States; Cana- 
dian production in 1982 decreased by 12% 
compared with that of 1981. Meanwhile, 
Mexican copper mine production increased 
by nearly 4%. More than 60% of the 63 
copper-producing nations in the world ei- 
ther increased or maintained 1981 levels of 
production in 1982. Significant increases 
were recorded for Australia, Brazil, Chile, 
Mongolia, Morocco, Namibia, Peru, Poland, 
and the U.S.S.R. Iran was also reported as 
having started significant production from 
its Sar Chesmeh complex.» By yearend, 
however, Argentina, Brazil, Mexico, Zaire, 
and Zambia were having problems in main- 
taining higher levels of production while 
contending with external debt problems 
that compelled them to adopt austerity 
measures. . 

The Intergovernmental Council of Copper 
Exporting Countries (CIPEC) voted to move 
the organization's headquarters from Paris, 
France, to Lusaka, Zambia. The eight CI- 
PEC members, Australia, Chile, Indonesia, 
Papua New Guinea, Peru, Yugoslavia, 
Zaire, and Zambia, accounted for 41% of 
total world production in 1982, compared 
with 38% in 1981. In its Quarterly Review 
for April-June 1982, CIPEC continued to 
support its steadfast policy of maintaining 
production in spite of falling prices. By 
yearend, CIPEC conceded that world con- 
sumption had fallen off through much of 
the world and that depressed prices had 
caused widespread cutbacks in production 
in some nations, but its support for high 
production was unchanged. Based on esti- 
mates that 25% of total copper resources, 
including estimates of undiscovered re- 
sources, was in Chile and Peru, CIPEC 
speculated that both Chile and Peru could 
expect to increase their share of world 
copper production over the next two dec- 
ades and achieve a mine output equal to 
30% of world output.“ The two countries 
accounted for 20% of world production in 
1982. 

Canada.—A number of mines were tem- 
porarily closed during 1982, and other 


mines were closed indefinitely owing to 
depletion of reserves. By December, mines 
were reported to be operating at only 65% 
of the 1981 level, or at the rate of 450,000 
tons per year. Copper prices were lower 
than the production costs reported for most 
producers. In 1982, copper was produced as 
a principal product at about three dozen 
mines and as an important coproduct at 
about one dozen mines. Copper was pro- 
duced in 7 of the 10 Provinces and in the 
two Territories. British Columbia was the 
leading producer with 44% of the national 
total, followed by Ontario with 29%, Quebec 
with 15%, and Manitoba with 8% of the 
total produced. The remaining 4% was pro- 
duced in the Yukon, New Brunswick, New- 
foundland, Saskatchewan, and the North- 
west Territories. 

.By yearend 1982, Noranda Mines Ltd., 
which previously had accounted for about 
15% of Canadian copper production, had 
curtailed copper mine output by about 70%. 
Following interim cutbacks and temporary 
closures, mining ceased at Noranda Mines’ 
Gaspe Div. in December. While mine output 
was not scheduled to resume for at least 6 
months, the Gaspe copper smelter remained 
open. In October, the Bell copper mine was 
closed for an indefinite period, and startup 
of the Goldstream Mine in British Columbia 
was delayed. A 17-week strike at Noranda 
Mines’ Canadian Copper Refiners unit in 
Quebec resulted in temporary suspension of 
refined copper shipments. 

Other copper mine curtailments included 
Corporation Falconbridge Copper’s closure 
of the Lake Dufault operation in June; 
shutdown of Inco Ltd.’s Sudbury operation, 
initially because of a l-month strike in 
June; an employee reduction followed by a 
15-week closure at Inco’s Fox and Ruttan 
Mines; an 8-week production suspension 
and deferral of all possible capital expendi- 
tures at the Manitoba-Saskatchewan min- 
ing operations of Hudson Bay Mining and 
Smelting Co. Ltd.; and a strike at the Afton 
Mine of Teck Corp. and Metallgesellschaft 
Canada Ltd. from November 1981 through 
March 1982, followed by indefinite closure 
in June. 

In March, Teck was reported to have 
begun full-scale operation at its new High- 
mont Mine in British Columbia, which had 
an annual rated capacity of 18,000 tons of 
copper. Bethlehem Copper Corp. was devel- 
oping the Lake Zone copper ore body, with a 
projected 18,000 tons per day of copper ore 
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to be milled at the existing Bethlehem 
concentrator beginning in 1983. Kidd Creek 
Mines Ltd.’s new Mitsubishi-type copper 
smelter-refinery, which was placed into 
commercial operation in 1981, was expe- 
riencing difficulties and was reportedly 
operating at 60% to 65% of capacity. The 
facility was the first commercial continuous 
smelting operation in North America, mov- 
ing directly from concentrate to blister to 
cathode. 

Chile.—The Government-owned Corpora- 
ción Nacional del Cobre de Chile (CODEL- 
CO-Chile), which had copper ore reserves 
estimated to be 121 million tons, produced 
83% of the Chilean copper from its four 
large mines, Chuquicamata, El Teniente, El 
Salvador, and Andina. Despite declining 
world copper prices, CODELCO-Chile was 
reportedly able to obtain a modest profit in 
1982 from copper sales. Devaluation of the 
peso by 18% in June and other major 
changes in exchange-rate policy designed to 
deal with rising unemployment and declin- 
ing output contributed to lowering the costs 
of mining operations and improving the 
outlook for expanded investment in mining 
projects. In December, CODELCO-Chile 
signed a $305 million private loan, the 
largest single foreign loan ever issued to 
Chile, from a syndicate of 25 foreign banks, 
including 14 in the United States. 

Average ore grade at the four CODELCO- 
Chile mines was 1.6896 copper in 1980 and 
was projected to fall to 1.13% copper by 
1990. To compensate for tonnage losses due 
to declining ore grades, CODELCO-Chile 
was undertaking several major expansion 
projects at its four copper mine divisions. As 
part of a project to increase concentrating 
capacity at the El Teniente Mine by a 
reported 25% to 75,000 tons of ore per day, a 
30,000-ton-per-day primary crusher was 
brought onstream during 1982. The unit 
was designed to allow treatment of hard 
primary ore; previous production had come 
from nearly depleted, soft, secondary rock. 
At the Chuquicamata Mine, expansion of 
the concentrator from 70,000 tons per day to 
96,000 tons per day was completed during 
1982, and a licensing agreement was signed 
to allow construction of a 300,000-ton-per- 
year smelter using the Outokumpu flash 
smelting method. 

The Andina Mine was the only one of the 
four major CODELCO-Chile mines showing 
a production decline in 1982. However, the 
newly discovered Sur-Sur deposit near the 
Andina Mine, with estimated reserves of 50 
million tons of ore, was scheduled for start- 
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up in 1985. The deposit was reportedly 
capped with 4.096 copper ore, directly un- 
derlain by a 2.5% copper ore. 

Minera Utah de Chile S.A. and Getty 
Mining (Chile) Inc. were jointly engaged in 
developmental drilling of the La Escondida 
deposit. La Escondida ore, which was discov- 
ered in 1981, was described as a high-grade 
porphyry copper deposit that assayed from 
1.2% to 2.3% copper. 

Mexico.—Most of the increased copper 
mine production was from the La Caridad 
Mine operated by Mexicana de Cobre S.A. 
Although smelter and refinery expansion 
projects were underway, capacity was not 
sufficient to process mine production. Con- 
sequently, over one-half of production was 
in the form of concentrates, and Mexico 
remained a net importer of refined copper. 
Although there were 45 mining companies 
producing copper ores, only 3 companies, 
Mexicana de Cobre, Cía. Minera de Cana- 
nea, and Industria Minera México S.A. 
(IMMSA), accounted for more than 90% of 
production. Mexicana de Cobre, a joint Gov- 
ernment and private sector venture, initi- 
ated development of the La Caridad mining- 
metallurgical project 18 years ago. In 1982, 
the concentrator was reported to be oper- 
ating near capacity. Startup of the La Cari- 
dad smelter, initially scheduled for early 
1983, was reportedly delayed until early 
1985. Work on the smelter was said to be 
only one-third completed, and construction 
of the 18,000-ton-per-year refinery was ex- 
pected to begin in 1983. During 1983, con- 
centrate was shipped by rail to the Port of 
Guaymas for export. 

Cananea, the largest known copper depos- 
it in Mexico, with estimated reserves of 1.7 
billion tons of ore grading 0.7% copper, was 
acquired by The Anaconda Company in the 
1930's. In 1971, 51% of Anaconda's stock in 
Cía. Minera de Cananea was sold to Mexi- 
can investors. In 1981, the Mexican Govern- 
ment, through Nacional Financiera, which 
is a Government development bank, acquir- 
ed Anaconda's remaining stock in Cananea. 
In July 1982, the International Finance 
Corp. (IFC), an affiliate of the International 
Bank for Reconstruction and Development 
(World Bank), approved a $400 million loan 
to help finance expansion of the Cananea 
Mine and smelter complex, which is located 
30 miles from Douglas, Ariz. Private banks 
were to underwrite $370 million of the total. 
However, because of Mexico's financial dif- 
ficulties, IFC later deferred the loan. 

Peru.—In 1982, copper accounted for 14% 


282 


by value of Peru’s total exports, or 35% of 
mineral exports. Southern Peru Copper 
Corp. (SPCC), which operated the Toquepala 
and Cuajone Mines, was the largest copper 
producer. These two mines accounted for 
65% of copper mine production. SPCC 
(which was jointly owned by the U.S. corpo- 
rations Asarco, Newmont Mining, Phelps 
Dodge, and Cerro Corp.) and the state- 
owned Empresa Minera del Perú (MINERO 
PERU) and Empresa Minera del Centro del 
Pera (CENTROMIN PERU) accounted for 
81% of copper mine production in 1982. 

SPCC’s Toquepala Mine and Ilo smelter 
lost about 20 days to labor strikes in 1982. 
This was an improvement over 1981 when 
both mines and the Ilo smelter were par- 
alyzed by labor problems for almost 2 
months. SPCC unit production costs report- 
edly rose by 29% in 1982, principally be- 
cause of high fuel costs. SPCC delayed 
decisions to expand capacities at the Ilo 
smelter and Toquepala and Cuajone Mines 
pending improved copper conditions. 

MINERO PERU slightly increased pro- 
duction from the Cerro Verde I copper oxide 
mine to 33,532 tons of copper cathodes, and 
at its electrolytic copper refinery at Ilo, 
cathode production increased to 140,859 
tons or approximately to the 1980 level. 
MINERO PERU reportedly suffered a set- 
back when a $290 million development plan 
for the Cerro Verde II deposit was stalled 
because of unresolved financing problems. 
After negotiating a $130 million loan, Japa- 
nese lenders, who were pondering a worst- 
possible-case scenario, were reportedly ask- 
ing the Government to guarantee their 
loan. The Cerro Verde I oxide ore reported- 
ly will be depleted by mid-1985. Over 1,000 
workers will lose their jobs if Cerro Verde II 
does not come onstream. 

Because of a significant increase in ore 
production from the Cobriza Mine, CEN- 
TROMIN PERÜ reduced its production 
from purchased copper concentrate at the 
La Oroya metallurgical complex from 45% 
of output in 1981 to about 28% in 1982. The 
Monterrosas copper mine near Ica was 
brought into production in March and re- 
portedly produced 8,907 tons of concentrate 
in 1982 containing more than 31% copper. 
CENTROMIN PERU deferred its planned 
copper modernization project at La Oroya 
as well as its search for partners to develop 
the 354 million tons of Toromocho copper 
ore reserves. 

In 1982, Empresa Estatal Minera Asoci- 
ada Tintaya S.A., 90% jointly owned b 
MINERO PERÜ and CENTROMIN PER 
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and 10% held by the state, obtained the 
$215 million loan necessary to proceed with 
development of the 8,000-ton-per-day Tin- 
taya copper project. Production of 160,000 
tons per year of copper concentrate from 
2% copper sulfide ore was scheduled to 
begin in September 1984. 

Philippines.—Production cuts made dur- 
ing the year by Atlas Consolidated Mining 
Development Corp. the country's largest 
and highest cost producer, and closure of 
several smaller mines in the early part of 
the year were responsible for the decline in 
Philippine copper production in 1982. Atlas 
accounted for about 46% of primary copper 
production, with nine other companies ac- 
counting for the rest. 

The financial difficulties of the copper 
industry in 1981, which resulted in the 
closure of several mines and the reported 
layoff of over 3,000 copper mine workers, 
worsened in 1982 as the price of copper 
continued to decline. To assist the industry, 
the Philippine Government established a 
copper stabilization fund of approximately 
$25 million. As the situation deteriorated in 
July, to where it seemed likely that all 
Philippine copper mines would shut down 
operations, the President of the Philippines 
ordered the state-owned National Develop- 
ment Co. (NDO) to offer to purchase copper 
concentrates for shipment overseas at the 
guaranteed price of 75 cents per pound of 
contained copper. Under the agreement, 
which was accepted by most of the Philip- 
pine copper producers, NDC would take the 
difference between the guaranteed and sell- 
ing price as profit if the price of copper 
exceeded 75 cents per pound. At yearend, 
the Government reportedly had appealed to 
Japan for a $120 million loan to help fi- 
nance the copper subsidy program. 

Construction of the $390 million Philip- 
pine Associated Smelting and Refining 
Corp. (Pasar) smelter on Leyte Island was 
reported nearing completion and was sched- 
uled to go onstream in April 1983. The 
Philippine Government, through NDC, re- 
portedly had increased its interest in the 
Pasar smelter to over 60%, by takeover of 
the capital stock assigned to three mining 
companies that suspended copper produc- 
tion. À Japanese consortium of three trad- 
ing companies was a major partner in the 
project and was scheduled to receive 75% of 
the smelter output. 

Poland.—Production of copper was prin- 
cipally from the Lubin, Polkowice, and Rud- 
na Mines, which are in the sedimentary 
Kupferschiefer beds and are located in the 
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Legnica-Glogéw region of southwest Poland. 
The increase in 1982 production was attrib- 
uted to the return to work on Saturdays and 
to increased production from the Sieros- 
zowice underground mine, which opened in 
1977 and was scheduled to become the 
country's largest copper mine. When com- 
pletely developed, the mine was projected to 
have a capacity of 12 to 15 million tons of 
ore per year with an average grade of about 
1.5% copper. Mine development was hinder- 
ed by thick layers of sand and water, which 
reportedly had to be frozen in order to reach 
depths of between 1,800 and 2,400 feet. 
About one-half of Poland's electrolytic cop- 
per refinery output was exported, 92% hav- 
ing gone to market economy countries, of 
which the Federal Republic of Germany 
was the largest recipient. 

South Africa, Republic of.—Record cop- 
per sales were achieved for 1982 by the 
Palabora Mining Co. Ltd., in which New- 
mont Mining owned 28.6% and the major 
shareholder, Rio Tinto Zinc Corp. Ltd., own- 
ed 38.9%. Sales amounted to 122,345 tons, 
about 7,700 tons higher than any previous 
single year. Production was 4,610 tons lower 
than in 1981 because the smelter, refinery, 
and continuous rod casting plant were shut 
down in March 1982 for maintenance and 
modifications. Mining and milling activities 
continued during the shutdown and a large 
stockpile of copper concentrates was built 
up. Operating under stringent cost controls, 
the company reported the unit cost of pro- 
duction increased by only 3.8% during the 
year, compared to a rise in the South 
African consumer price index of 14.8%. A 
significant cost-saving factor was the suc- 
cessful use of overhead electrical trolley 
assistance for the open pit haul trucks 
during the year, saving diesel fuel and 
replacing it with cheaper electric power. 

Borrowing for maintaining operations 
and for development of the Carolusberg 
Deep Ore Project had caused an O'okiep 
Copper Co. Ltd. debt buildup to what the 
company termed an unacceptably high lev- 
el. Accordingly, O'okiep Copper announced 
plans to proceed with an equity rights issue 
in early 1983, to be underwritten by Gold 


Fields of South Africa Ltd. Under the 


terms, Newmont Mining would reduce its 
ownership in O'okiep Copper to 49% from 
the current 57.5%. AMAX also owned 
14.496 of the company. 

Development at O'okiep Copper's New 
Klein Nigramoep Prospect continued to 
show promise with four high-grade borehole 
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intersections assaying from 6.25% to 7.93% 
copper. The prospect was 20 kilometers west 
of Nababeep. O'okiep Copper processed 
1,669,000 tons of copper ore in 1982 compar- 
ed with 1,714,000 tons in 1981; the company 
had a net loss for both years. 

Zaire.—Copper was produced by the 
Government-owned La Générale des Car- 
riéres et des Mines du Zaire (Gécamines) 
and by a joint Government-private Japa- 
nese company, Société de Développement 
Industriel et Miniére du Zaire. Gécamines 
produced most of Zaire's copper from its 10 
mines and accounted for nearly two-thirds 
of the country's export earnings. In Janu- 
ary, the Zairean Government signed an 
agreement with EEC that was to enable it 
to obtain a $38 million loan through the 
European Development Fund under the 
EEC program for assisting mineral-pro- 
ducing countries. The agreement stipulated 
that the foreign earnings from copper and 
cobalt sales be used exclusively for invest- 
ment in mineral production. The 40-year 
loan reportedly was to be used for the 
purchase of new transport equipment, 
cranes, compressors, and excavators. 

Gécamines' new flash smelter and expan- 
sion project, which was started in the mid- 
1970's and later postponed, was not schedul- 
ed to resume until at least 1983. The Société 
Miniére de Tenke-Fungurume project, 
which was halted in 1975-76, with a planned 
capacity of 130,000 tons per year of elec- 
trowon cathode, was re-evaluated in 1981 by 
Compagnie Générale des Matieres Nu- 
cleaires (Cogema), a French Government 
agency that acquired the 26.5% holding 
that originally belonged to Amoco Minerals 
of the United States. Construction was 
scheduled to begin in late 1982 at the 
earliest. 

Zambia.—In March 1982, the two state- 
controlled companies, Nchanga Consolidat- 
ed Copper Mines Ltd. (NCCM) and Roan 
Consolidated Mines Ltd. (RCM), each of 
which operated five mines and accounted 
for two-thirds and one-third, respectively, of 
Zambian copper production, merged to form 
the 60% state-owned Zambia Consolidated 
Copper Mines Ltd. (ZCCM). The merger was 
designed to slow rising production costs and 
trim capital expenditure in an ailing copper 
industry that provides about 95% of Zam- 
bia’s exports earnings. The decline in cop- 
per production was attributed partly to 
falling reserve grades and partly to the lack 
of capital investment that had resulted in 
poor equipment availability and shortage of 
spare parts. 
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In May 1981, Zambia and the Internation- 
al Monetary Fund (IMF) agreed on a 3-year, 
$850 million stabilization program. Howev- 
er, in July 1982, after less than one-half of 
the funds had been withdrawn, the loan 
agreement was suspended when Zambia 
failed to meet certain conditions, reported 
to include devaluation of the country’s cur- 
rency (kwacha) and closure of some un- 
profitable mines. At yearend, negotiations 
with the IMF had been reopened. 

It was announced in June that funding 
arrangements had been completed and con- 
tracts awarded for construction of the third 
stage of the tailings leach plant at the 
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NCCM Chingola Div. The 40,000-ton-per- 
year plant was scheduled to begin oper- 
ations in the fourth quarter of 1984 and was 
expected to produce 524,000 tons of copper 
over a 15-year period. The project was to 
recover copper from existing tailings, utiliz- 
ing leaching, solvent extraction, and elec- 
trowinning techniques at a lower cost than 
copper produced from underground mining. 
The project had been postponed earlier 
owing to insufficient sulfuric acid produc- 
tion from NCCM’s Rokana Div., Zambia’s 
sole producer. A fourth acid plant at the 
Rokana smelter was scheduled for comple- 
tion in 1982. 


TECHNOLOGY 


Various aspects of metallurgical proc- 
esses and mining improvements for the 
copper industry were the subjects of recent 
research reports, aS were some innovative 
research on the use of copper in medicine 
and other areas of the economy. Increased 
copper use in copper-nickel cladding of steel 
hulls on ships, in solar energy systems, in 
aquaculture as shellfish trays and fish 
cages, and in biochemicals for water purifi- 
cation, swine-food additives, cancer re- 
search, and for certain types of arthritic 
diseases were subjects of research funded by 
the International Copper Research Associa- 
tion Inc. Copper-nickel alloys were partic- 
ularly well suited to marine environments 
because of copper's resistance to biofouling. 
Copper cladding had been used on sailing 
vessels, but gradually had been discontin- 
ued as the steel hull was adapted for the 
faster steampowered ships. Steel hulls, how- 
ever, were subject to biofouling; the at- 
tached marine life can increase fuel costs as 
much as 20% or more. With recent in- 
creases in fuel costs, copper's superior prop- 
erties were leading naval engineers to seri- 
ously reconsider this metal for cladding 
ship hulls and offshore structures such as 
oil rigs. 

In the area of mining improvements, 
Duval announced details of an innovative 
in-pit ore crushing system that was design- 
ed to lower the company's operating costs. 
This heavy equipment was described as 
weighing about 2,000 tons, but was so de- 
signed that its three units can be moved in 
the same pit a distance of up to one-half 
mile and be ready to run at the new location 
within a 48-hour period.?6 

Applications of computers to mining were 


cutting costs and improving efficiency. Com- 
puters were being used by some mining 
companies in three areas: mine planning, 
mine maintenance, and smelter manage- 
ment. The computers used ranged from 
minicomputers to large mainframe systems 
located at a central headquarter.?? 
Conferences and papers written on the 
subject of seabed mining and minerals con- 
tinued during 1982. Nodule-gathering tech- 
nology was considered closer to dredging 
than to mining. Recovering polymetallic 
nodules from the sea floor in 5-kilometer- 
deep waters was compared to harvesting 
wheat from a height of 5 kilometers above 
the ground covered by thick clouds. The 
nodules were considered potentially eco- 
nomic to extract if they occur at an average 
of 10 "wet" kilograms per square meter. 
Thus, the world's total area potentially 
worth the effort of mining is about 33 
million square kilometers. The National 
Oceanic and Atmospheric Administration 
proposed a research program to determine 
the potential of the west coast sulfide depos- 
its associated with sea-floor spreading cen- 
ters. The program would begin in fiscal 1983 
and last for 5 years. Although these deposits 
were receiving the most current attention, 
others such as the famous Red Sea deposits 
were also being studied. A pilot mining 
program to recover copper, silver, and zinc 
from these deposits was completed in 1981 
by a group of West German companies.?? 
Research on the improvements of anodes 
for use with fluidized bed cathodes for 
electrowinning was the subject of a Bureau 
of Mines report published in 1982. The 
state of nonferrous extractive copper metal- 
lurgy was reviewed in two journal articles.. 


. COPPER 


Physical scientist, Division of Nonferrous Metals. 

?In this chapter, ton means metric ton. 

3World Bureau of Metal Statistics. World Metal Statis- 
tics. May 1983, p. 38. 

*American Bureau of Metal Statistics Inc. Refined 
Copper Inventories at End of Period In and Outside the 
United States. Report No. 001, May 20, 1983, p. 2. 

American Metal Market. NARI Wins Court Fight To 
Cut Conrail Rates. V. 91, No. 68, Apr. 7, 1983, p. 3. 

$Metals Week. AMAX and ARCO Agree on Sale of 
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Data, Copper and Copper Alloy Mill Products to U.S. 
Markets—1982. May 10, 1983, 1 p. 
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Table 4.—Copper produced from domestic ores in the United States 


(Thousand metric tons? 


Mine Smelter Refinery 
eye carck ERR 1,358 1,270 1,327 
3 1.444 1.313 1.412 
3 1.181 994 1.122 
E 1,538 1,295 1,430 
"POPE 1.140 941 1,065 


Table 5.— Percentage of copper ore and recoverable copper extracted from open pit and 
underground mines in the United States 


Year 


Includes copper from dump leaching. 
2Includes copper from in-place leaching. 


Open pit Underground 
Ore Copper! Ore Copper? 
METRE 90 85 10 1d 
„ 89 84 11 16 
e 91 86 9 14 
33 89 84 11 16 
3 88 82 12 18 


Table 6.— Mine production of recoverable copper in the United States, by month 
(Metric tons) 


1981 1982 
377700000 ee RENS 123,244 112,419 
% V 117.620 107,435 
00 ĩͤ unu E 127,559 119,799 
rS 121,251 111,934 
p ĩ renee SEN EEE 130,953 96,997 
Ecce ˙ a ee, 127,188 90,028 
Spee ee TCR ee ene 123,726 84,629 
TET as Ek 136,221 81,047 
pu aes ane LE E 134,131 78.077 
fors ( 140,771 86,508 
posu tr CDD . 134,944 89,702 
TRE KORR 113,952 80,988 
cR 1,538,160 1,139,563 
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Table 7.—Mine production of recoverable copper in the United States, by State 


Nevada 


Oregon 


Tennessee 


OS N 


Arizona oe ͥũ ⁰ydmge Se i eee 


(Metric tons) 

1978 1979 1980 1981 1982 
an x ES cl W 
891,404 946,002 110,118 1,040,813 169,974 
W W W W W 
1,191 362 461 W 575 
3,888 3,618 3,103 4,245 3,074 
W W W Ww W 
10,819 13,021 13,576 8,411 1,941 
61,326 69,854 31,149 62,485 57,086 
20,453 W W W W 
127, ate 164,281 149,394 154,114 W 
2 i. W | 
-— m" W c 
11,289 W W W W 
186,330 193,082 157,775 211,276 189,090 
W W sats W W 
1,351,986 1,443,556 1,181,116 1,538,160 1,139,563 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Table 8.—Twenty-five leading copper-producing mines in the United States in 1982, 
in order of output 


Rank 


Mine 


Bingham Canyon 


Twin Buttes _ _ _ _ 


Morenci_ _ 


San Manuel! 


Bagdad 


Berkeley 
Sierrita _ _ 


< — p — — 


Pinto Valley 
Ra 


N 


— — — — — 


Pima, Ariz 


Pinal, Ariz 


Yavapai, Ariz 
Gila, Ariz 


Grant, N. Mex 


Lincoln, Mont 
Polk, Tenn 


County and State 


Salt Lake, Uta 


Silver Bow, Mont 
Pima, Ari 
Gila, Ariz 
Pinal, Ariz 


Pinal, Ariz 
Grant, N. Mex 
Ontonagon, Mich ... 
Pinal, Ariz 
Pima, Ariz 
Pinal, Ariz 
Pima, Ariz 
___-_do 


Operator 


. Kennecott Minerals Co- 


Anamax Mining o 
Phelps Dodge Cord 


Magma Copper COOOoOo .-...- 


Cyprus Bagdad Copper Co _ _ _ _ _ 
atin e ted Copper 


Chino Mines Co 


Anaconda Copper Co -------- 
Duval Corp -__ 
Cities Service co 


Eisenhower Mining Co 
MEC 9 asi MU m 


Cyprus Pima Mining C CO zonis. 
ASAR Incorporated _______ 


ASARCO Incorporated 

Tennessee Chemical Co. and Cities 
Service Co. 

DuvalCorp-__ _ 


ASARCO Incorporated 


Source of copper 
Copper ore and 
copper precipi- 
tates. 


Copper ore. 

Copper ore and 
copper precipi- 
tates 


Copper ore and 
copper tailings 


Copper ore and 
copper precipi- 
tates. 


Do. 
Copper ore. 


Copper ore and 
copper precipi- 
tates 


Copper ore. 


9889898898 8 


Copper ore and 
copper precipi- 
tates. 

Silver ore. 

Copper- zinc ore. 

Copper precipi- 
tates. 

Copper ore and 
copper precipi- 
tates. 
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Table 9.—Mine production of recoverable copper in the United States, by source 


Source 


1981 


Mined copper ore: 
By concentration or leaching _ ` ` ` 
By direct smelting _________— _ 


Total or average 
Tailings, dump, in- place material by 
leachihg. gs ee eee 
Miscellaneous from cleanup, tailings, 
noncopper ore s 


Grand total 


1982 


Mined copper ore: 
By concentration or leach ing 
By direct smelting ___________ 


Total or average 
Tailings, dump, in-place material by 


Miscellaneous from cleanup, tailings, 
noncopper ore s 


Grand total. 


"Revised. XX Not applicable. 


Ore treated Recoverable copper 

ne Metric Percent yield 
tons) tons 

r 1277,516 1,407,399 0.51 
158 223 14 
"277,674 1,407,622 51 
e 113,991 es 
T" 16,547 ae 
XX 1,538,160 XX 
2182.289 1,007,454 55 
118 167 14 
182,407 1.007, 621 55 
sx 104,791 im 
mue 21,151 8 
XX 1.139.563 XX 


Includes 14,166,863 tons (revised) of ore leached for electrowinning. 
2Includes 7,752,186 tons of ore leached for electrowinning. 


Remarks 


See table 11. 
See table 12. 


See table 13. 


Table 10.—Copper ore shipped directly to smelters or concentrated in the United States 
in 1982, by State, with copper, gold, and silver content in terms of recoverable metal 


State 


Ore 
shipped Recoverable metal content 
concen- 
— Copper Gold 
(thousand Metric tons Percent ounces) 
metric 
tons) 
115,415 588,566 0.51 W 
W W W M 
12,847 43,087 .94 W 
W W W W 
W W W SUN 
33,455 169,877 51 W 
174,655 883,320 .51 233,093 


W Withheld to avoid disclosing company proprietary data; included in “Total or average." 
Copper produced in Tennessee is from copper-zinc ore. 


Silver 
(troy 
ounces) 


6,058,403 
W 
139,338 
W 


W 
W 


9,511,564 


SSA 


en 
e 
so 
ë 
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Table 11.—Copper ore concentrated! in the United States in 1982, by State, 
with content in terms of recoverable copper 


Ore 
P Recoverable copper 
ra content 
State (thousand ——— —  — o 
metric Metric tons Percent 
tons) 
7! ͥ ͤͥꝗſſͥͥſ.mdmdddddddd % ÄÄAAA ne fea nas a 115,327 588,411 0.51 
Mfltl;;öv;ĩ³ð1i ⁰yf d LEA Suara es EE W W W 
Mohtalü «cu n tu S ³o¹.wV eg v ʒ ea 12,847 43,087 .94 
New MEXICO css See xu utama ³⅛ĩé;i ⁰m- y ka c a a W W W 
u ⁵ð ⁰ ⁰⁰y EE é W W W 
Utah le S SS er Lees sum nt yy s strud u e eee E 33,455 169,877 .91 
Total or average ----—------------------------—-------—- 174,537 883,153 51 


W Withheld to avoid disclosing company proprietary data; included in Total or average." 
Includes the following methods of concentration: dual process (leaching followed by concentration), leach- 
precipitation-flotation (LPF), and froth flotation. 
Copper produced in Tennessee is from copper-zinc ore. 


Table 12.— Copper ore! shipped directly to smelters in the United States 
in 1982, by State, with content in terms of recoverable copper 


Ore shipped to smelters 
Recoverable copper 
State 
Metric tons content 
Metric tons Percent 
Arona cea tme sc ni cU er m M eA a ee 8 88,259 155 0.18 
New Mes su u Z S um ³⁰o¹ͥ a dd a 2 a NE us 29,467 12 .04 
Total OF Average u G s oui Le a E ⁵³ M Q a au 117,726 167 .14 


1Primarily smelter fluxing material. 


Table 13.—Copper precipitates! (leached from dump and in-place material or tailings) 
shipped directly to smelters in the United States in 1982, by State 


(Metric tons) 

Precipi- Recover- 
State tates able coppe! 

shipped content 
77/7 ͤ ⁰ ² S Ss Ea re E sen ³ ee d a EE LE R$ D S 86,420 60,589 
%%% mac um uu oculi uS E e y Ese 8 W W 
Montana conoc aae ĩ⅛˙»müWA3A... RCM y ENT PO ß y y 8 7,677 5,057 
717ö%ͤ;»—ù! ⅛⁵⅛Ä—. 6 ĩè y ĩð d ĩð vd an ct ĩͤ a stl ates uu W W 
N ſſſſſſſã sya e S d ⁵ ee W W 
[B| U DECR cg es ys oe MERE nt Be, Oe ³ðWAAſſͥ̃ 000 ete, See et oe te Se sae, Y 25,864 18,703 
TOU: nbn ę ...... ⁰⁰ ß eee Ce asua 147,701 104,791 


W Withheld to avoid disclosing company proprietary data; included in Total.“ 
![n terms of recoverable copper. 
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Table 14.—Copper ore shipped to smelters and ore concentrated and leached in the 
United States and average yield 


Concentrated and 


Direct smelted ore leached ore Total 
Value 
Yield 
! ; Yield per 
Y Thou- Yield Thou- Yield Thou- Yield . ; 
ear sand 15 sand in sand in metric per metric dis 
metric copper metric copper metric copper ton in i oe zol d. 
tons (percent) tons! (percent) tons! (percent) gold (oUncel p d 
(ounce) : 
silver 
1978______ 258 0.22 238,989 0.51 239,247 0.51 0.0016 0.056 $0.62 
19792 199 30 264,591 49 264.790 49 0016 .057 1.12 
1980. __ __ 111 38 221,486 .48 221,597 .48 0013 053 1.90 
1981 —— 158 14 277,516 51 277,674 51 0013 053 1.18 
19882 118 14 182,289 55 182,407 .55 0013 .054 93 
Includes some ore classed as copper-zinc and a minor amount of tailings. 
Table 15.—Copper produced by primary smelters in the United States 
(Metric tons) 
Year Domestic Foreign Secondary Total 
I — ——  — ——— 8 1,269,981 18,397 54,216 1,342,594 
]9/9 vL NETTEN EN 1,313,224 22,383 60,231 1,395,838 
VOB neh ee dns, cT 994,479 13,918 44,876 1,053,273 
k E EE ĩð d 8 1.294, 962 21.794 60,882 1,377,638 
1982 o ux ev morat E n A tend E 8 940,547 35,148 49,105 1,020,800 
Table 16.—Primary and secondary copper produced by primary refineries and 
electrowinning plants in the United States 
(Metric tons) 
1978 1979 1980 1981 1982 
PRIMARY 
From domestic ores, etc.:! 
Electrolytic. ~- - - - -------------—- 1,124,585 1,207,626 924,190 1,206,404 891,615 
Electrowon - - ----------------—- 98,416 98,801 113,238 149,245 132,141 
Fire-refined ___ 104,372 105,091 84,469 74,561 41,060 
. ³ð2¹à eae Z 1,327,373 1,411,518 1,121,897 1,430,210 1,064,816 
From foreign ores, etc.: 
Electrolytic? l 121,684 103,858 88,957 113,807 162,245 
Electrowon 2222-22-22 i ___ W W W W W 
Fire-refined __ _ _ W W W VPE nic 
Total primarꝛ/ 1,449,057 1,515,376 1,210,854 1,544,017 1,227,061 
SECONDARY 
Electrolytic? __ 293,437 298,344 315,062 303,338 268,952 
Electrowon ~- -------------------- W W W W W 
Fire- refined. w w w W W 
Total secondary _____________~_ 293,437 298,344 315,062 303,338 268,952 
Grandtotal__ ___ 1,742,494 1,813,720 1,525,916 1,847,355 1,496,013 


W Withheld to avoid disclosing company proprietary data; included with “Electrolytic.” 
1The separation of refined copper into metal of domestic and foreign origin is only approximate, because accurate 


separation is not possible at this stage of processing. 


Includes electrowon and fire-refined quantities indicated by symbol W. 
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Table 17.—Copper cast in forms at primary refineries in the United States 


1981 1982 
Thousand Thousand 
metric tons Percent metric tons Percent 
BFI. r Uu ⁵ Sasa 108 6 98 7 
Cakes MENS "E 84 5 37 2 
G ulna mu ca LE d 1,128 61 1,170 78 
Ingots and ingot bars - - - - -- - ------------------—- 62 3 31 2 
III ² L uuu l ae Z ee ee MA LLL Ee 424 23 149 10 
Other forms cia. s uu ee ee eee umi aigu mes 41 2 11 1 
Total 2 pe Pe e dd 1,847 100 1,496 100 
Table 18.— Production, shipments, and stocks of copper sulfate in the United States 
(Metric tons) 
Production ee 
Year Copper Shipments’ 9 31 
Quantity content 
öĩCẽC%i; ę c ⁵ 31.881 8.551 31.208 7, 658 
77 ³˙Ü¹¹¹¹Aà u é 35,005 9,286 33,802 8,861 
7% e pens eee, ieri y eet 31,010 8,445 34,135 29,136 
öͤ ³ÄV yy ⁰y aa DET EE 35, 636 9,413 36,103 5,269 
/ ͥͥͥͥͥͥͥ ͥ_—O‚⁰ũ%!t i Flees S Qs 32,227 8,385 33,355 4,142 
1Includes consumption by producing companies. 
Table 19.—Byproduct sulfuric acid! (100% basis) produced in the United States 
(Metric tons) 
Copper Lead Zinc 
Year plants? plants plants? Total 
E e REEE ee 2,484,111 202,935 686,275 3,373,321 
e ee ee EE E Ls 2,513,035 282,704 773,836 3,569,575 
),. ⁰y ee Pine oS 2,097,692 *410,266 560,784 3,068,742 
JJüöĩöĩ⅛¹ y k k 2,593,762 405,974 545,890 3,545,626 
Id... y ĩð ML 8 1,879,988 *310,606 341,728 2,532,317 
Includes acid from foreign materials. 
2Excludes acid made from pyrite concentrates. 
3Excludes acid made from native sulfur. 
“Includes acid processed at molybdenum plants to avoid disclosing company proprietary data. 
Table 20.—Secondary copper produced in the United States 
(Metric tons unless otherwise specified) 
1978 1979 1980 1981 1982 
Copper recovered as unalloyed copper 437,120 516,271 534,556 514,518 481,565 
Copper recovered in allo)! 810,115 1.036.254 902,871 903,594 705,901 
Total secondary copper! __________________ 1,247,285 1,552,525 1,437,427 1,418,112 1,187,466 
urce: 
76 ⅛²: -G 745,585 948,224 823,969 819,990 669,740 
%%%%%«R!—᷑ ¾ũ ů ů1e˙n.n.n.. ag a pelt Pe Es 501,650 604,301 613,458 598122 517,726 
Percentage equivalent of domestic mine output 92 108 122 92 104 


Includes copper in chemicals, as follows: 1978—2,911; 1979—3,004; 1980—2,869; 1981— 3,227 (revised); and 1982— 1,823. 
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Table 21.—Copper recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 


(Metric tons) 


1981 1982 
KIND OF SCRAP 
New scrap: 
Copper o bi uu eS yy et ou a 797,513 649,406 
Aluminum basses u 22,281 20,192 
f o oca iiu O Et aire tal l C E lg 162 122 
1J1111/§ö%˙’OVV᷑]]ĩ?id y ¼ ß 8 34 20 
JP ⁰³¹ i 1 zas at Z ee ee ee S S RE 819,990 669,740 
Old scrap: 
/// ul uu te ff AA Ce a 21: 582,814 501,576 
Aluminum bass 15,043 16,047 
( %h½⁰—ĩ ⁰ꝗdͥ ⁰ꝙðrꝗdeͥ dd y 123 76 
1711717 ͥͥͥ ³⁰.• im. ³ ⅛ y h- ð = ans 
rr ³ðKKſꝗ / el SD tusu ee X 142 27 
Tota[. CORP SERIE OEY ie ete a ERR 598,122 517,726 
Grand total nc ee S s s hme s s s s E a ee — 1418112 1,187,466 
FORM OF RECOVERY 
As analyse copper: 
At primary plant- l lu ³ ¹ö Ar AAA 314.053 268.952 
Fee ³˙Ü¹.¹w¹. ͥ ͥ ⁰»⁰ ³ mR ð K LLL MM en weal 200, 465 212,613 
OU ccs = 222. «² ê72ê » mmm ⁊ꝛ es ee Ses ee A 514,518 481,565 
In brass and bron nne 350,546 660.152 
In alloy iron and steel - - - - -~ -------------------—-----—-—-—-————— 1,876 1,492 
In aluminum alloys reme a Se ee ere te 47,128 41,930 
Inotheralloys- ß . e E ys iss 217 77 
In chemical compounds. _ - - - - - - ----------------—---—-—-——-—-—-—————— 3,227 2,250 
% ³ÜÜi¾ſfͥͥ ” nhu u eS 88 903,594 705,901 
Grand total es et Se SSS . eee " 1418.12 1,187,466 


Table 22.— Copper recovered as refined copper and in alloys and other forms 
from copper-base scrap processed in the United States, by type of operation 


(Metric tons) 
Type of ii From new scrap From old scrap Total 
or operation — EEE EEE O———E———————  "'— 
N 1981 1982 1981 1982 1981 1982 
Secondary smelters__________________- 220,407 186,827 273,693 237,366 494,100 424,193 
Primary copper producers -------------- 15,049 74, 055 239,004 194, 897 314.053 268,952 
Brass mills________________________ 475,883 375,289 31503 31.271 507,386 406,560 
Foundries and manufactureer s 23, 809 12,118 37,760 37,357 61,569 49,475 
Chemical planta.____________________ 2365 1.117 854 685 3.219 1,802 


/ô§;*—O ¼ͤ . eue eiiis 197,513 649,406 582,814 501,576 1,380,327 1,150,982 
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Table 23.—Production of secondary copper and copper-alloy products 
in the United States, by item produced from scrap 


(Metric tons) 
Item produced from scrap 1981 1982 
UNALLOYED COPPER PRODUCTS 
Refined copper by primary producers - - -------------------------------— 314,053 268,952 
Refined copper by secondary smeltertr sss ůM E 179,499 198,597 
Copper powder um a i Kc ccnl LAC m ee a 23 s 13,594 9,686 
hh ee ae oe es dd 7,372 4,330 
Total. cou oleo usus A at Er ceed ee ia tas a 514,518 481,565 
ALLOYED COPPER PRODUCTS 

Brass and bronze ingots: 
p . te es ee LL E WA d a E CA 22,064 18,220 
Leaded red brass and semired brass??? 4 123,286 102,654 
High-leaded tin bronze ___ - eee eee ee eee ee 19,416 11,210 
Yellow brass cenno cu Gun iis rue le oe ee et suq ly thous ei 9,860 6,528 
Manganese bronze u c V⁵ę. ⁵⁵⁵—lll na cee ig iie 9,436 6,959 
Aluminum bronze- <= sns So A LL at 9,486 5,593 
Nickel SIV OR — ͥͥ au ES ree ð³- w- -. ⅛è y y 2,909 2,646 
Silicon bronze and brasssdqgdũlũ „ 4,009 3,330 
Copper-base hardeners and master alloys_ - - - - -- ---------------------—- 16,737 12,620 
Toal eaaa cu sue e cra LE LULA LL EU SE 217,203 169,760 
Brassanill producta —.—— oun es ee e esu ⁰⁰ a Lu cci t. 623,940 500,573 
Brass and bronze castinngssss3sss ~~ 39,929 34,646 
Brass powder- —— cVEBäæ a ual cuu See ae: eae erie Se Er. 1,102 933 
Copper in chemical products __________--_~- JJ Sak tr 3,227 2,250 
Grand (Ota: ns She st ht t cn a a eS, eia Eu 1,399,919 1,189,727 


Table 24.—Composition of secondary copper-alloy production in the United States 


(Metric tons) 
Copper Tin Lead Zinc Nickel Alumi- Total 
Brass and bronze production:! 
e ß 193,291 4,280 3, 124 11,094 370 44 217,203 
/ ⁰˙ REESE 144,808 3,969 7,659 12,920 349 55 169,760 
Secondary metal content of brass-mill products: 
I98I: ro i]iÜT fs e iL S sd ue 507,386 302 2,848 110,983 2,392 29 623,940 
ü Ee in ees es LAE 406,560 387 2,148 89,703 1,769 6 500,573 
Secondary metal content of brass and bronze castings: 
| seh gga nk ip ah EA UE RS 32,487 1.244 2335 3,640 139 84 39,929 
ö E m ĩͤ Ku ĩ ͤ K as Z me EE 28,885 1002 1.739 2,944 e 76 34,646 


1 About 95% from scrap and 5% from other than scrap in 1981 and 1982. 


Table 25.—Stocks and consumption of purchased copper scrap in the United States in 
1982, by class of consumer and type of scrap 


(Metric tons, gross weight) 


— Consumption Stocks 
Class of consumer and type of scrap Jan 1 Receipts New Old Total Dec. 31 
p scrap 
SECONDARY SMELTERS 
No. 1 wire and heavy copper 1,926 27,157 3,753 24,136 27,889 1,194 
No. 2 wire, mixed heavy and light 

rr S u eS 21,091 203,542 107,191 109,318 216,509 8,124 
Composition or red brass 4,076 41,555 ; j 42,654 2,977 
Railroad-car boxes 236 1,747 1,626 1,626 357 
Yellow brass 4,023 39,724 9,641 29,993 39,634 4,113 
Cartridge cases and brass _ _ _ __ _ _ 44 34 — 51 51 27 
Automobile radiators (unsweated)_ _ 2,223 56, " 55,846 55,846 2,665 
e o s eee k D Es 1,709 13,983 2,193 11,486 13,679 2,013 
Nickel silver and cupronickel _ _ _ _ 684 2,408 290 2,178 2,468 624 
Low bras 449 1,263 521 871 1,392 320 
Aluminum bron re 119 425 419 67 486 58 
Low-grade scrap and residues 12,951 158,764 126,710 35,835 162,545 9,170 
rr ZE ta ln eg 49,531 546,890 258,889 305,890 564,779 31,642 
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Table 25.—Stocks and consumption of purchased copper scrap in the United States in 
1982, by class of consumer and type of scrap —Continued 


(Metric tons, gross weight) 


Consumption 


Stocks, : Stocks 
Class of consumer and type of scrap jan Receipts New Old Total Dec. 31 
p scrap 
PRIMARY PRODUCERS 
No. 1 wire and heavy copper _ _ _ _ _ 2,678 65,963 23,770 42,989 66,759 1,882 
ii is wire, mixed heavy and light 
e | 8,135 164,964 41,555 117,712 159,267 13,832 
Refinery n 8 2,596 132 2,795 2,927 
31,167 | 19,380 
Low-grade scrap and residues 141,292 38,514 114,234 152,748 
I/ ³ĩð³A eee uy 41,980 374,815 103,971 277,730 381,701 35,094 
BRASS MILLS! 
No. 1 wire and heavy copper 11,614 160,194 129,929 30,265 160,194 13,849 
No. 2 wire, mixed heavy and light 
copper --------------—-- 2,531 36,670 35,595 1,075 36,670 1,237 
Yellow brass 17,788 196,985 196,984 1 196,985 18,416 
Cartridge cases and brass _ _ _ _ _ _ _ 8,841 54,006 54,003 3 54,006 11,292 
, ee eee 543 4,024 4,024 Se 4,024 882 
Nickel silver and cupronickel .... 3,020 15,020 14,721 299 15,020 4,182 
Low brass 2,142 41,522 41,522 m 41,522 3,120 
Aluminum bronrr:e 4 57 57 POR 51 A 
Total —— — 2 508478476885 31,643 508478 82,078 
FOUNDRIES, CHEMICAL PLANTS, 
AND OTHER MANUFACTURERS 
No. 1 wire and heavy copper 2,368 24,923 5,941 19,094 25,035 2,256 
No. 2 wire, mixed heavy and light 
r E 794 4,153 2,052 2,506 4,558 389 
Composition or red brass 705 12,871 1,698 11,319 13,017 559 
Railroad-car boxes 1,080 3,578 m 3,967 3,967 691 
Yellow brass 942 1,304 4,321 3,538 7,859 387 
Automobile radiators (unsweated).. _ 1,912 2,396 22 3,074 3,096 1,212 
, eee ee 861 469 288 204 492 838 
Nickel silver and cupronickel .... 12 86 EM 76 76 22 
Low bras 40 917 122 213 935 22 
Aluminum bronre 124 865 534 319 853 136 
Low-grade scrap and residues m 1 E 1 1 — 
J%%%§ööͤö; aei anne teret 8,838 57,563 215,578 244,311 59,889 6,512 
GRAND TOTAL 
No. 1 wire and heavy copper 18,586 278,237 163,393 116,484 219,871 19,181 
No. 2 wire, mixed heavy and light 
COPPER oen mas euis 32,551 409,329 186,393 230,611 417,004 23,582 
Composition or red brass 4,781 54,426 9,869 45,802 55,671 3,536 
Railroad-car boxes 1,316 5,325 s 5,593 5,593 1,048 
Vellow brass 22,753 244,013 210,946 33,532 244,478 22,916 
Cartridge cases and brass 8,885 54,040 54,003 54 54,057 11,319 
Automobile radiators (unsweated)_ _ 4,135 58,684 22 58,920 58,942 3,877 
BFonz8-.. xo cuo hs ss: 3,113 18,476 6,505 11,690 18,195 3,733 
Nickel silver and cupronickel .. __ 3,716 17,514 15,011 2,553 17,564 4,828 
Low brass 2,631 43,702 42,765 1,084 43,849 3,462 
Aluminum bron re 247 1.347 1.010 386 1.396 194 
Low-grade scrap and residues“: 44,118 302,653 165,356 152,865 318,221 28,550 
Total. necu et 146,832 1,487,746 855,213 659,574 1,514,847 126,226 


!Brass-mill stocks include home scrap; purchased scrap consumption is assumed equal to receipts, so lines in brass-mill 
and grand total sections do not balance. 

20f the totals shown, chemical plants reported 1,183 tons of new unalloyed copper scrap and 714 tons of old unalloyed 
copper scrap 

Includes refinery brass. 
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Table 26.—Consumption of copper and brass materials in the United States, by item 


(Metric tons) 
e 5 
Primary Brass ne Pd Secondary 
Item producers mills End pana smelters Total 
neous users 
1981: 
Copper scrap ------------ 456,785 633,879 — 16,413 658,490 1,825,561 
Refined copper-:- > 536,210 1,449,583 33,931 5,445 2,025,169 
Brass ingoů tt EN 17,824 ak ?199,460 HN 217,284 
Slab zinc _______________ EM 104,330 aor 2,948 5,708 112,986 
Miscellaneous E __ a (3) 5,915 5,915 
1982: 
Copper scrap ___________ _ 381,701 508,478 eet 59,889 564,779 1,514,847 
Refined copper- Ill nue 393,205 1,232,841 21,132 4,364 1,658,142 
Brass ingot. ttt e 12,727 E cd 2161,230 cs 173,957 
Slab zin - 74,483 ET 2,623 4,032 81,138 
Miscellaneous ive Me S ns 4,105 4,105 
"Revised. 


! Detailed information on consumption of refined copper can be found in table 30. 
2Shipments to foundries by smelters and changes in stocks at foundries. 
3Revised to zero. | i 


Table 27.—Foundry consumption of brass ingot in the United States, by type 


(Metric tons) 

Type 1978 1979 1980 1981 1982 
Tin bronzes = i: ß hee ta a bees n d DL eee aus f 35,951 35,242 30,327 28,885 24,577 
Leaded red brass and semired brass 106,053 107,596 95,138 94,142 75,402 
Yellow Drass- ß ua Race ne DD Sr Eee 21,968 21138 17,780 19,659 12,584 
Manganese bronnez z 7,430 7,724 6,287 6,270 5,220 
Hardeners and master allopys_______ „%ů 4,398 5,913 5,446 4,411 2,499 
Nickel silver- — . ee RA ia mE 2,330 2,315 2,579 2,030 1,619 
Aluminum bronze !!—! „ 7,071 7,267 6,727 6,853 5,038 


f ³o w eh ad a LE LEE 184,601 187,195 164,284 162,250 126,939 
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Table 29.—Primary refined copper supply and withdrawals on domestic account 


in the United States 
(Metric tons) 
1978 1979 1980 1981 1982 
Production from domestic and foreign ores, etc _ _ _ _ 1,449,057 1,515,376 1,210,854 1,544,017 1,227,061 
Imports for consumption! !·hU 402,673 203,855 426,948 330,625 258,439 
Stocks, Jan bip E k AU EE d 212,000 153,000 64,000 49,000 151,000 
Total available supply ________________~- 2,063,730 1,872,231 1,701,802 1,923,642 1,636,500 
Copper export 91,923 73,677 14,489 24,397 30,558 
Stocks, Dec. 3Bi1LLMye!r 153,000 64,000 49,000 151,000 268,000 
PE ae a AR Ee 2 ee Ol 244,923 137,677 63,489 175,397 298,558 
Apparent withdrawals on domestic account 1,819,000 1,735,000 1,638,000 1,748,000 1,338,000 


May include some copper refined from scrap. 


Table 30.—Refined copper consumed in the United States, by class of consumer 


(Metric tons) 
Ingots Cakes 
Class of consumer Cathodes Wirebars nne and Billets Other Total 
got slabs 
bars 
1981: 

Wire rod mills _ _ _ 950,402 461,654 W W ON 81,527 1,449,583 
Brass mills __ _ _ _ 236,681 21,546 54,127 121,844 101,862 150 536,210 
Chemical plants ae a 8 e" s 398 398 
Secondary smelters 1,356 ee 3,515 e — 574 5,445 
Foundries. — _ _ _ _ 3,247 W 5,802 MM W 2,290 11,339 
Miscellaneous 7,176 W 3,243 W W 11.775 22,194 

Total 1,198,862 489,200 66,687 121,844 101,862 46,714 2,025,169 

1982: 

Wire rod mills _ _ _ 1,028,024 183,876 W W = 20,941 1,232,841 
Brass mills __ _ _ _ 172,088 11,231 35,203 92,430 82,152 101 393,205 
Chemical plants =o E aa Ses s 361 361 
Secondary smelters 897 NM 3,335 E ee 132 4,364 
Foundries- . _ _ _ — 1,440 W 3,865 M W 2,340 7,645 
Miscellaneous 8.527 W 2, 686 w w 8,513 19,726 

Total 1,210,976 195,107 45,089 92,430 82,152 32,388 1,658,142 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Includes iron and steel plants, primary smelters producing alloys other than copper, consumers of copper powder and 
copper shot, and other manufacturers. 


Table 31.—Stocks of copper in the United States, December 31 


(Metric tons) 
Blister and Refined copper 
materials in 
Year process Primary Wire rod Brass Other? DE 

of refining! producers mills mills Exchange 
1978 EL bL Lu 263,000 153,000 63,000 28,000 1,000 163,000 
1979... oso L 2 275,000 64,000 44,000 25,000 9,000 ,000 
1980. — 212,000 49,000 50,000 22,000 10,000 163,000 
1981 ome 211,000 151,000 109,000 26,000 9,000 170,000 
1982 ————— _ _ ___ 233,000 268,000 125,000 25,000 9,000 249,000 


1Includes copper in transit from smelters in the United States to refineries therein. 
2Includes secondary smelters, chemical plants, foundries, and miscellaneous plants. 
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Table 32.—Dealers’ monthly average buying price for copper scrap and consumers’ 
alloy-ingot prices at New York in 1981, by grade 


(Cents per pound) 
Grade Jan. Feb. Mar. Apr. May June 
No. 2 heavy copper crab 57.60 l 55.50 57.14 59.50 58.20 55.32 
No. 1 composition scrap (red brass) _ 60.00 58.50 59.32 60.50 59.85 58.41 
No. 115 brass ingot (85-5-5-5) __ _ _ _ 103.50 103.50 103.50 103.50 103.50 103.50 
July Aug Sept Oct. Nov Dec Average 
No. 2 heavy copper crab 52.68 53.50 53.00 50.16 48.08 46.00 53.89 
No. 1 composition scrap (red brass) _ 56.68 56.93 55.86 54.39 53.29 52.50 57.19 
No. 115 brass ingot (85-5-5-5) _ _ _ _ ` 102.59 102.50 102.50 99.64 9829 2.50 101.59 
1Data not available for 1982. 
Source: Metal Statistics, 1982. 
Table 33.—Average monthly prices for electrolytic copper in the United States 
and on the London Metal Exchange 
(Cents per pound) 
1981 1982 
Month Domestic delivered London spot! Domestic delivered London spot! 


Cathode Wirebar Cathode  Wirebar Cathode  Wirebar Cathode High 


Januar 87.59 88.57 88.05 84.73 77.62 78.63 72.84 73.03 
Februar _ _ _ 85.06 86.07 81.25 81.67 11.62 78.78 72.20 72.36 
Marcha uso 8 86.19 87.38 81.94 82.44 74.83 19.86 68.27 68.48 
April eaten ia eter a eee Menon eC 87.11 88.03 81.90 82.58 19.46 16.21 68.60 69.00 
————— — — À 84.90 85.80 18.38 19.00 16.83 11.95 68.62 69.21 
TTT 84.48. 85.23 76.53 77.09 70.03 71.49 58.32 58.98 
TTT 83.49 84.41 75.85 76.26 70.13 71.05 63.86 65.33 
August_ - ------------- 86.71 87.39 .90 81.04 69.93 71.00 63.41 65.81 
Septemder 83.95 84.72 77.45 77.55 69.49 71.06 62.39 64.66 
October -------------- 81.48 82.31 15.29 75.56 70.10 72.41 62.47 66.27 
November 80.26 81.22 74.55 74.88 70.01 72.97 62.15 65.47 
mber =. 79.31 80.29 74.70 (2) 71.57 74.23 63.74 66.81 


Average 84.21 85.12 78.98 379.35 12.80 74.31 65.57 67.14 
1Based on average monthly rates of exchange. 


Wirebar contract replaced by high-grade contract. 
3Based on January-November monthly averages. 


Source: Metals Week. 


Table 34.—Average weighted prices of copper delivered 


(Cents per pound) 

Domestic Foreign 

Year copper copper 
e dpd ñ ß AOS Te PRN TOE M i. 66.5 61.9 
I a bs aie Re et nic cou cc mw!!! 8 93.3 90.0 
// ͤ ͤ ͤͤõͤõͤõy¾ꝗ§ʒꝛ CE ] ð-.. ßfꝛ kr y 102.4 99.2 
/) ĩ˙.w . ͤk xy iA Sas M 85.1 79.0 
J PT PASEO ANN STE! 74.3 67.2 


Source: Metals Week. 
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Unalloyed copper scrap Copper-alloy scrap 
1981 1982 1981 1982 

Quantity Value Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric  (thou- (metric  (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
776 22,031 2,767 $4,785 5,061 $16,354 4,413 $11,428 
126 20 504 620 405 539 536 507 
9,344 10,592 10,067 10,143 10,302 11,354 11,429 12,718 
34 62 s 2 1.150 2,138 729 1.201 
201 293 47 180 279 427 519 
1.298 1.763 1.395 1.583 12,123 7, 216 7,297 6,217 

89 113 Ds En 356 18 
4,257 5, 539 5,605 6, 010 11,951 13, 565 11.105 11,820 
a ns m NS 154 174 52 59 
7,086 11,278 6,721 8,459 22,631 29,639 18,601 20,121 
15,862 22,557 15,530 19,532 5,793 8, 411 16,087 18, 462 
5,903 8,375 2,821 3,329 3,697 4,671 1,318 1,530 
107 632 238 1,602 2,105 
2,090 2,340 3,947 4,329 4,842 5,572 5,96 17,296 
105 7 731 1,119 643 3,135 068 3, 041 
aan M ies mw 14 293 405 515 
ae 125 1.338 1.011 14,185 14, 423 7,021 5,448 
1 ties _-_ AR = = E 
379 633 408 478 513 605 1,685 3,004 
697 1,081 1,917 1,324 1,402 2,746 1,164 1,671 
215 163 47 83 514 7 139 275 
50,078 70, 106 54,419 63,484 96,149 122,549 91,592 108,015 
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Table 38.—Copper: World mine production,' by country 

(Thousand metric tons) 

Country 1978 1979 1980 1981? 1982* 
Albania 11.5 14.0 15.3 15.5 16.2 
Aleria u ñ⁵² : ¼ . ere 22315 2 2 2 2 2 
Mentis eS 3 1 2 1 2.1 
AustraliKkKKn ee 222.1 237.6 243.5 225.9 244.7 
Bolivia seon ͤ ꝛ 0 0 y v 2.9 1.8 1.9 2.6 22.3 
Botswana? ________________________ 14.6 14.6 15.6 17.8 218.4 
i ee m sus ($) 5.3 1.4 13.9 16.7 
Bl ⁵³ð eae 58.0 58.0 60.0 *62.0 63.0 
II ĩðV—Au sat Gss 1 1 1 2 1.0 
Canada). —— suo 8 659.4 636.4 716.4 691.3 2606.2 
Chile? lo neas Se ties ne ͤ tuviese eel, 32 71,034.2 71,062.7 1,067.9 1,081.1 21,240.7 
Chia" ——— ee d na n LL eL 200.0 200.0 200.0 200.0 200.0 
ColombLia n 1 1 1 1 1 
Congo (Brazzavill 8 1.0 1.3 2 3 

|| MERE NDERIT 2.8 2.8 3.3 2.9 22.7 
| tie ee ae ee eee Rene eet 5.8 1.2 At as ue. 
Czechoslovakia _____________________ 4.7 6.2 6.6 5.2 5.2 
Ecuador o ß 8 8 1.2 *1.2 *1.2 8 
Fh ice sa aS cs 46.9 41.1 36.9 38.5 38.5 
KErance 55 3^5 vx v 8 2 r1 1 1 1 
German Democratic Republic ____________ 16.0 15.0 15.0 16.0 16.0 
Germany, Federal Republic off 8 9 1.3 1.4 1.3 
Greece______ k ete 1.5 (8) 1 1 t 
Guatemala _______________________- 2.1 1.8 8 7 i 
Honduras `- -——------------------——- 6 1.4 3 5 5 
Hungary? ---—------------------——- 5 1 ies EM E 
VYGIS ·⁰¹ me ee ee LEE 726.6 127.7 27. 6 25.2 224.0 
Indonesia aaa 158.9 60.2 59.0 62.5 73.0 
1 ³ðÄ L enero 8 16.0 1.0 1.0 2.0 1123.5 
Fei ³ĩwm ⁰ ep 4.8 4.9 4.9 3.5 1.6 
ö ⁵˙¹ nnn... ĩð 88 Sea eat 8 MS 3.5 
UY d 5 5 6 8 8 
Japan Sur es te 8 72.0 59.1 52.5 51.5 251.0 
Korea, North? __ _ LLL LLL L2 lll 15.0 15.0 15.0 15.0 15.0 
Korea, Republic of- - 2... T 5 4 1.1 5 
AVBIB. uu Lo c D E e LC 25.9 124.5 27.0 28.6 30.0 
Murr 1.8 . en eas 1.0 
Mexico __ _ 87.2 107.1 175.4 230.5 2239.1 
Mongolia ee 4.0 21.7 47.0 80.0 118.0 
OCC hn 8 4.7 7.0 7.2 *6.7 18.0 
Mozambique 1 2 2 2 2 
Nn. 8 37.7 41.9 39.2 46.1 249.8 
Nl! ee ee ($) en deis ($) ($) 
Nicaragua- o on esc pee e Ec e1 P E PEN ST 
Norway’_-—--------------------——— 29.1 128.0 28.9 28.2 227.9 
Papua New Guinea __ _ _ 198.6 170.8 146.8 165.4 3170.0 
Perni” x ua cee ssl m pecus 366.4 390.7 366.8 342.1 3369.4 
Philippines 263.6 298.3 304.5 302.3 280.0 
oland u Fa am d 88 321.0 325.0 346.1 *315.2 338.0 
Portugals 3.6 3.6 3.0 24 2.5 
Romani 27.0 29.0 28.0 27.0 26.0 
South Africa, Republic of) 205.7 190.6 200.7 208.7 2188.7 
DEN ech 33.9 25.6 42.5 50.9 50.0 
Sweden 47.6 45.8 42.8 51.1 51.1 
AN TN n a ð⅛ : 1 22 ele, 8 8 1.2 *1.0 A 
Ill ³ĩð X us S 27.3 31.4 26.4 31.9 29.2 
USSR?” ae A088 865.0 885.0 900.0 950.0: 1,000.0 
United Kingdom ro (8) 2 T 8 
United Stats 1,357.6 1,443.6 1,181.1 1,538.2 1,139.6 
Yugoslavia® a a RETO ³ A NO ere 123.3 111.4 114.8 110.9 115.0 
CAN ³˙ AAA eet aaa ss 423.8 400.0 459.4 505.0 2495.0 
Dambis cana AA ³ AAA 643.0 588.3 595.8 588.0 530.0 
Zimbabwe. - —----------------—---——- 33.8 29. 27.0 24.6 25. 
Toll Dele 8 rq 604.2 rq 674.6 7,663.3 8,174.8 7,963.3 
*Estimated. Preliminary. "Revised 


1Data represent copper content by analysis of concentrates produced except where otherwise noted. Table includes data 

available through June 1, 1983. 
ported figure. 

Copper content of matte produced. 

*Less than 1/2 unit. 

SRecoverable content. 

Copper content by analysis of concentrates for export plus nonduplicative total of copper content of all metal and 
metal products produced indigenously from domestic ores and concentrates. 

7Includes copper content of cupriferous pyrite. 

Revised to zero. 

9Copper content by analysis of ore mined. 

10Data are for years beginning Mar. 21 of that stated. 

H Figure reported by World Metal Statistics, apparently based on official Iranian reporting, but may represent gross 
"t of concentrates produced. 

12Excludes an unreported quantity of copper in iron pyrites, which may or may not be recovered. 
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Table 39.—Copper: World smelter production,' by country 


(Thousand metric tons) 
Country 1978 1979 1980 1981” 19829 
Albania, primar 9.5 9.7 9.9 10.0 10.0 
Argentina, primary® __ _ (2) (2) (2) (2) (2) 
Australia: 
PYIMAry u oe LL Lr s 164.4 163.2 174.9 173.5 8175.9 
Secondary- g 2.8 6.2 7.1 5.0 34.5 
M sa E 167.2 169.4 182.0 178.5 3180.4 
Austria, secondary ___________________ T19.8 121.8 26.1 27.1 324.0 
Belgium:* 
III ͥ n ⁵⁰T ee 9.0 1.5 T 5 5 
Secondary- ________________---_-- 46.9 47.8 49.3 47.5 47.5 
OU ae 55.9 49.3 50.0 48.0 48.0 
Brazil, primary- - - - - -- kr 8 as Ae "S 9.6 
Bulgaria:* 
e cL cui uL dude 61.0 61.0 61.0 61.0 61.0 
Senne. 3.0 3.0 3.0 3.0 3.0 
/ AAA 88 64.0 
Canada: 
FPTõöĩ; ⅛ 5mm ⁊ð 8 410.3 374.5 473.7 450.1 394.3 
Secondary 15.0 10.0 19.0 15.0 10.0 
/// ⁰ AAA 425.3 384.5 492.7 465.1 3404.3 
Chile, primar 927.4 946.9 953.1 953.9 31, 046.8 
China, primar 1210.0 1210.0 1210.0 1210.0 210.0 
Czechoslovakia: 
Primat -soannen LA ee 6.7 8.2 7.6 7.4 1.4 
Secondary // 3.3 1.8 24 24 2.4 
Total «mu obese tne eate 10.0 10.0 10.0 9.8 
Finland: 
Primary nnus ELLE 53.7 55.3 49.2 254.7 53.5 
Secondary- j 10.0 9.9 610.0 13.0 12.7 
/ AAA pu us sns 63.7 65.2 59.2 67.7 366.2 
France,secondary / / 3.2 5.0 7.3 6.5 7.0 
German Democratic Republic, primary ~~ — — _ _ 17.0 19.0 18.0 18.0 18.0 
Germany, Federal Republic of: 
Pra- — eee tee 165.8 158.2 153.9 163.1 3161.8 
Secondary- - - - ß 55.7 92.5 103.9 88.3 378.2 
““ ³ A 8 221.5 250.7 257.8 251.4 3240.0 
Hungary, secondary- - - - - - „ 3 1 1 1 1 
India, primar 19.5 21.4 28.5 25.7 332.6 
Iran, primary- - - - - - ---------------—— 6.0 7 8 8 13.5 
Japan: 
FFG ũ)⅛⁵BP (((. En ⁰⁰ 8 854.5 853.7 889.5 930.0 991.4 
r eee 151.4 67.7 40.3 50.1 53.4 
TOUR TT" 1905.9 921.4 929.8 980.1 31, 044.8 
Korea, North:“ 
1J777õͤ ĩ³]ſ³ AAA Ei 15.0 15.0 15.0 15.0 15.0 
Secondary 5.0 3.0 3.0 3.0 3.0 
;ö˙]²..... ee nZ 20.0 18.0 18.0 18.0 18.0 
Korea, Republic of, primary and secondary _ _ _ _ _ 45.9 48.2 64.1 101.2 3102.0 
Mexico, primar)/˖/ 87.0 83.9 85.6 69.2 377.4 
Namibia, primary - - -- -------------—— 45.9 42.7 40.0 39.7 349.8 
Norway, primary ---~----------------- 20.1 21.8 33.7 32.0 3244 
Peru, primary _________________----- 318.9 371.4 356.3 312.6 3327.9 
Poland: 
Primär oo eh ee uut 320.0 325.0 346.0 315.0 338.0 
Secondary? ______________________ 17.0 16.0 17.0 15.8 6.0 
Total o use et el a citu es 331.0 341.0 363.0 330.8 344.0 


See footnotes at end of table. 
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Table 39.—Copper: World smelter production, by country —Continued 


(Thousand metric tons) 


Country 1978 1979 1980 1981P 1982* 
Portugal 
p TL uD 2 Le. 2.8 5.1 6.1 4.8 4.1 
Secondary- - e de c LA 2 4 5 4 4 
oo’ ³ꝛ˙owm . ³r a 3.0 5.5 6.6 5.2 4.5 
Romania: 
Primüby nm m ĩ⅛²md m- ee 38.9 41.1 40.7 40.5 35.0 
Secondary? ______________________ 4.0 4.0 4.0 4.0 4.0 
Total ets co a ee 42.9 45.1 44.7 44.5 89.0 
South Africa, Republic of, primary - _____ ~~ 7189.4 1182.3 185.8 185.4 3184.7 
Spain: — 
, ß aa 95.5 90.3 85.1 87.9 88.0 
Secondary- ua c ³o· ðͤ or | 17.0 18.0 18.0 20.0 20.0 
Toal se ee eee ee eee 112.5 108.3 103.1 107.9 3108.0 
Sweden: 
Jö eii ae Bye us 53.2 51.7 45.7 60.6 372.5 
Secondar ee 13.8 12.9 10.7 13.2 317.4 
„ ees Eu 67.0 64.6 56.4 13.8 389.9 
Taiwan, primar r13.0 114.3 17.0 53.1 347.3 
Turkey: Fenn, 
Prima eeen A y ⁊ͤ . E 25.6 21.6 15.3 26.7 24.9 
Senda, ee eae 6 6 6 6 5 
// 8 26.2 22.2 15.9 27.3 25.4 
U.S. S. R.: 
Primary eL 2 eet ee LE 865.0 885.0 900.0 950.0 1,000.0 
Secondary. - - - - - --------------——- 90.0 95.0 95.0 95.0 95.0 
Total ooann i ee ee OS 2 955.0 980.0 995.0 1,045.0 1,095.0 
United States: 
Primary” o eL ee 1,288.4 1,335.6 1,008.4 1,316.8 3975.7 
Secondary- - - -----------------——- 54.2 60.2 44.9 60.9 345.1 
Total EPEE EEES E E EE 1,342.6 1,395.8 1,053.3 1,377.7 31,020.8 
Yugoslavia, primar 107.5 108.7 93.8 92.5 92.0 
Zaire, primar h 400.1 382.4 447.8 480.4 3466.4 
Zambia, primar 653.9 582.1 609.9 560.6 3584.7 
Zimbabwe, primar 32.2 28.5 26.1 23.0 23.0 
Grand total ___ r7 946.3 rg 001.4 7,915.4 8,296.6 8,153.3 
Of which 
Fin o he u DLL r7 481.2 r? 411.3 7,389.1 7,724.5 7,617.1 
Secondary 1413.2 1475.9 462.2 470.9 434.2 
Un differentiate 145.9 148.2 64.1 101.2 102.0 


*Estimated. Preliminary. "Revised. 

This table includes total production of copper metal at the unrefined stage, but also includes cathode produced by 
electrowinning methods unless otherwise noted. The smelter feed may be derived from ore, concentrates, copper 
precipitate or matte (primary), and/or scrap (secondary). To the extent possible, primary and secondary output of each 
country is shown separately. In some cases, total smelter production is officially reported, but the distribution between 
primary and secondary has been estimated. Table includes data available through June 10, 1983. 

2Argentina presumably produces some smelter copper utilizing its own small mine output together with domestically 
produced cement copper, and possibly using other raw materials including scrap, but the levels of such output cannot be 
reliably estimated. Estimates provided in last year’s edition are not regarded as reliably based. 

Reported figure. 

‘Figures for U.S. primary smelter production may include a small amount of copper derived from precipitates . 
directly to the smelter for further processing; production derived from electrowinning and fire-refining is not included. 
Co per content of precipitates ship directly to smelter are as follows, in metric tons: 1978—111,164; 1979—126,514; 
1980—107,980; 1981—113,991; and 1982—104,791. 

SFigures reported in previous editions as secondary smelter copper are reported as remelted and as such presumably 
should not have been included here, although they may include small quantities of true secondary smelter copper. 
Quantities reported as remelted were as follows, in thousand metric tons: 1978—87.7; 1979—71.3; 1980—78.6; 1981—86.2; 
and 1982—86.0 (estimated). 
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Table 40.—Copper: World refinery production,' by country 


(Thousand metric tons) 
Country ` 1978 1979 1980 1981” 1982* 
Albania, primary 7.0 7.5 7.7 9.0 9.0 
Australia: 
PTID8rFy2 z sz .... EE LE 152.6 138.4 144.8 164.2 2165.3 
Secondary 26.3 133.1 37.6 27.8 217.4 
. ͥ 0A uec 178.9 1171.5 182.4 192.0 2182.7 
Austria 
Primar 111.9 "8.8 "8.8 T8.4 8.6 
Secondary „ 120.0 124.0 134.5 130.7 33.0 
ö; se eee 731.9 32.8 43.3 39.1 241.6 
Belgium 
Primary” noces uu musu ti ie 832.6 318.8 321.7 368.5 419.6 
Secondary 56.0 50.0 52.0 60.0 60.0 
Totül' ce ͤfum. v ee E: 888.6 368.8 373.7 428.5 2479.6 
Brazil 
Primary: men ·˙·¹—w a 29.6 
Secondary- - ~- - - - ----------------- 45.0 53.1 63.0 45.0 247.4 
Total ca occa 8 45.0 53.1 63.0 45.0 257.0 
Bulgaria, primary and secondary: 62.0 62.0 62.0 62.0 62.0 
Canada 
Primary 1411.3 1360.3 1465.2 1447.7 283.3 
Secondary 135.0 737.0 140.0 129.0 15.0 
J! A oe se 446.3 397.3 505.2 476.7 2298.3 
Chile; primary ~- —-------------------- 749.1 779.5 810.7 775.6 2851.6 
China:* 
PHI o onu e rca Edu mu. 245.0 255.0 255.0 255.0 255.0 
Secondar⁊᷑x/̃f‚e „„ „„ 25.0 25.0 25.0 25.0 25.0 
qc) 2 zz ĩð d 8 270.0 280.0 280.0 280.0 280.0 
Czechoslovakia, primary and secondary — — — _ — _ _ 23.8 24.6 25.6 25.6 25.5 
Egypt, secondary 2.0 2.0 2.0 2.0 2.4 
Finland: 
RIAN L co eheu er eee: 32.7 33.0 30.5 23.8 38.0 
Secondary! ... _ „„ 10.0 10.0 10.0 10.0 10.0 
Total: = Seay AA trei cE ca 42.7 43.0 40.5 33.8 248.0 
France 
Primüty lcs eL eee 20.7 22.0 23.0 23.0 23.0 
Sell... 20.6 123.4 123.5 123.4 23.6 
Total, a icc eee LLL E 41.3 145.4 46.5 46.4 246.6 
German Democratic Republic, primary and 
secondary „ 49.0 51.0 51.0 51.0 51.0 
Germany, Federal Republic of: 
I ³ĩͤ AA oe eee 318.6 303.1 302.5 304.0 2313.7 
Secondary- / 84.9 79.4 61.8 83.3 280.3 
Totals % A 8 403.5 382.5 363.8 387.3 2394.0 
Hungary, primary and secondary? __ _ _ _ _ _ _ _ _ 13.1 12.0 12.0 12.0 212.2 
India: 
PrimBty e ũ y ⁰wm oss 117.7 14.7 17.0 14.9 15.0 
p cod eee 4.0 4.6 6.2 8.2 12.0 
Total. — c 21.7 19.3 23.2 23.1 21.0 
Iran, primar) 6.0 3.0 8 8 NUT 
Italy: 
Primary” o nore eui V ee 3.5 16.6 2.0 1 
Secondary? ... LLL „„ 14.0 9.0 10.2 22.7 219.6 
G6 noe a es 17.5 15.6 12.2 23.7 219.6 


See footnotes at end of table. 


Table 40.—Copper: World refinery production, by country —Continued 


(Thousand metric tons) 


Country 


Tol sanan ur ps ai 
Korea, North, primary and secondary* 


Korea, Republic of: 


Total ¿a Sunan L= Z, eel 
Peru, primar 


Poland, primary 
Portugal, primary __ - - - _ _ _ __-~- 


Totalł_____-----------—- 


Total: saen 


See footnotes at end of table. 
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1978 1979 1980 1981P 1982° 
854.5 853.7 889.5 930.0 2948.2 
104.6 130.0 124.8 120.2 2126.8 
959.1 983.7 1,014.3 1,050.2 21,075.0 

25.0 22.0 22.0 22.0 22.0 
152.4 163.1 172.9 7108.0 110.8 
713.0 r13.0 712.0 "5.0 5.0 
165.4 176.1 84.9 113.0 115.8 

70.0 171.8 74.6 61.3 261.4 

5.0 710.0 111.0 710.0 14.0 
15.0 81.8 85.6 71.3 75.4 
15.7 22.0 25.8 26.1 218.0 
($) ($) ($) (4) eae 
115.7 122.0 25.8 26.1 218.0 
182.8 230.8 226.3 209.1 2224.9 
332.2 335.8 357.3 327.2 2348.0 
3.0 3.4 3.1 4.8 24.6 
40.5 742.0 142.0 142.0 40.0 
126.2 124.3 123.0 18.0 20.0 
66.7 66.3 165.0 160.0 60.0 
149.1 150.8 140.9 144.1 142.8 
1122.0 1126.0 138.7 1137.1 151.3 
25.0 118.6 715.0 715.0 16.0 
147.0 7144.6 153.7 152.1 2167.3 
152.6 150.7 45.7 48.9 52.3 
111.8 11 1.0 11.0 13.0 10.0 
64.4 61.7 56.7 61.9 262.3 
7.4 8.3 11.5 45.2 39.4 
7.0 7.0 8.0 8.0 8.0 

14.4 15.3 19.5 53.2 247.4 

30.1 22.2 18.8 24.2 32.2 
810.0 830.0 845.0 890.0 950.0 
170.0 170.0 170.0 170.0 170.0 
980.0 1,000.0 1,015.0 1,060.0 1,120.0 

46.2 48.5 68.3 59.8 263.1 

19.4 13.2 93.0 16.3 271.0 
125.6 121.7 161.3 136.1 2134.1 

1,449.1 1,515.4 1,210.9 1,544.0 21 227.5 
420.1 498.4 515.1 493.6 2458.9 

1,869.2 2,013.8 1,726.0 2,037.6 21 686.4 
103.9 99.2 91.8 90.7 90.0 

46.9 38.3 39.5 41.9 36.9 
150.8 137.5 131.3 132.6 2126.9 
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Table 40.—Copper: World refinery production,' by country —Continued 


(Thousand metric tons) 


Country 1978 1979 1980 1981? 1982° 
Zaire, primary - - -----------------—— 7103.0 1130.2 144.2 151.5 2175.1 
Zambia, primary) 627.7 561.9 607.6 560.4 584.6 
Zimbabwe, primary __ _ _ 3.0 3.0 3.1 8.0 8.0 
Grand totaalllll““nllnnnnnnddsjꝑũ—H rg 788.6 r8 935.5 8,968.0 9,319.0 9,118.9 
Of which 

Primary - --------------- r7 363.9 r7 419.5 7,407.7 7,808.3 7,663.9 
Secondary 11,251.8 11, 344.4 1.387.7 1,338.1 1,282.3 


Undifferentiated_________ _ _ 7172.9 7171.6 172.6 172.6 172.7 


eEstimated. Preliminary. Revised. 

This table includes total production of refined copper, whether produced by pyrometallurgical or electrolytic refining 
methods, and whether derived from primary 5 copper or from scrap. Copper cathode derived from electrowinning 
processing is also included. To the extent le, primary and secondary output of each country is shown separately. In 
most cases, total refinery production is official reported, and in some, the distribution between primary and secondary 
has been estimated. Table includes data available through June 22, 1983. 

2Reported figure. 

Data are for years beginning Mar. 21 of that stated. 

‘Revised to zero. 

5May include small quantities of secondary. 

plough only primary production is reported, an unknown but small additional output of secondary refined copper 
may have been produced 


Diatomite 


By A. C. Meisinger! 


The quantity of processed diatomite pro- 
duced in 1982, all in four Western States, 
was 613,000 short tons, a decrease of 11% 
from that produced in 1981. California con- 
tinued to be the leading State. 

Exports of diatomite, 23% of production, 
decreased 13% from that of 1981. Apparent 
domestic consumption decreased 10% to 
472,000 tons. 

Domestic Data Coverage.—Domestic pro- 


duction data for diatomite are developed by 
the Bureau of Mines from one voluntary 
survey of U.S. operations. Of the 10 oper- 
ations to which a survey request was sent, 
90% responded, representing 99% of the 
total production shown in table 1. Produc- 
tion for the remaining nonrespondent was 
estimated using reported prior year produc- 
tion levels adjusted by trends in employ- 
ment and other guidelines. 


Table 1.—Diatomite sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
Domestic production (sales) / 651 717 689 687 613 
Total value of sales 5 $72,429 $90,323 $100,610 $113,010 $107,619 
DOMESTIC PRODUCTION 


U.S. production of diatomite in 1982 de- 
clined 11% in tonnage and 5% in value to 
613,000 tons valued at about $108 million. 
The output was processed at 10 plants by 8 
companies in 4 Western States. California 
was again the principal producing State, 
followed by Nevada, Washington, and Ore- 
gon. 

The major diatomite producers continued 
to be Manville Products Corp., with oper- 
ations at Lompoc, Calif.; Grefco, Inc., Dica- 
lite Div., at Lompoc, Calif., and Mina, Nev.; 
Eagle-Picher Industries, Inc., at Sparks and 
Lovelock, Nev.; and Witco Chemical Corp., 
Inorganic Specialties Div., at Quincy, Wash. 
Diatomite was also mined and processed 


during the year by Excel-Mineral Co., Taft, 
Calif.; Lassenite Industries, Inc., 
Doyle, Calif.; Cyprus Diatomite Co., a divi- 
sion of Amoco Minerals Co., Fernley Nev.; 
and Oil-Dri Production Co., Christmas Val- 
ley, Oreg. 

American Resources Equity Corp., Den- 
ver, Colo, was reported in 1982 to have 
shipped 60,000 tons of bulk (unprocessed) 
diatomite to the Calaveras Div. cement 
plant of Genstar Cement and Lime Co., 
Redding, Calif, as a source of silica in 
cement manufacture.* American Resources 
diatomite deposits are situated on more 
than 5,000 acres of claims in the vicinity of 
Lake Britton, Shasta County, Calif. 
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CONSUMPTION AND USES 


Apparent domestic consumption of diat- 
omite in 1982 decreased by 10% to 472,000 
tons compared with that in 1981. Demand 
for diatomite as a filtration medium de- 
creased by only 5% to 419,000 tons, and 
thereby increased its market share as 


shown in table 2. The quantity used for 
fillers declined by 28% to 113,000 tons and 
that used for insulation declined by 58% to 
6,100 tons. Other uses included abrasives, 
absorbents, catalysts, lightweight aggre- 
gates, and unspecified industrial products. 


Table 2.—Diatomite sold or used, by principal use 
(Percent of U.S. production) 


Includes exports. 


PRICES 


The average unit value of sales for proc- 
essed diatomite increased by 7% to $176 


Table 3.—Average annual value per ton! of diatomite, by use 


1978 1979 1980 1981 1982 
PTS 63 65 66 64 68 
3 23 21 21 23 19 
Que CM 3 3 3 2 1 
5 11 11 10 11 12 
per ton. 
1980 1981 1982 

3 $132.56 $153.14 $160.72 
Sa aoe AR 158.88 179.01 191.85 
8 103.47 125.02 121.61 
F 101.79 110.19 111.55 
IS 146.02 164.50 175.63 


W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous.” 


1 Based on unrounded da 


ta. 
Includes absorbents, abrasives, catalysts (1980, 1982), fertilizer coatings (1980-81), and lightweight aggregates. 


FOREIGN TRADE 


U.S. exports of diatomite in 1982 totaled 
141,000 tons, a 18% decrease from that 
exported in 1981. The average unit value 
increased by 4% to $212 per ton. The 
quantity of diatomite exported in 1982 
represented 23% of U.S. production, indi- 
cating little pattern change in recent years. 
Diatomite was exported to 85 countries, and 
the following 5 countries received 61% of 
the total: Canada, 29,400 tons; Japan, 21,600 
tons; Australia, 13,200 tons; the Federal 
Republic of Germany, 12,000 tons; and the 
United Kingdom, 10,000 tons. 


Imports of diatomite declined from 385 
tons in 1981 to 252 tons; of this, 198 tons 
valued at $271 per ton was received from 
Mexico. 


Table 4.—U.S. exports of diatomite 
(Thousand short tons and thousand dollars) 


Year Quantity Value! 
1010 cert 170 26,496 
1980. 88 173 32,238 
e gs ee 162 32,933 
1982...—55 3 5 o o emm 14 29,863 
1U.S. Customs 
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WORLD REVIEW 


World production of diatomite in 1982 
was an estimated 1.5 million tons, down 
about 100,000 tons from that of 1981. The 
United States produced 40% of the world 


output, followed by the U.S.S.R. and France 


with 17% and 14%, respectively. 
Canada.—The Crownite Industrial Min- 
erals, Ltd., diatomite operation at Quesnel, 
British Columbia, was bought by Microsil 
Industrial Minerals Limited Partnership. 


The new owners made plans to dismantle 
the old processing plant and build a new 
one to produce granular aggregate sizes for 
use as absorbents, soil conditioners, and 
chemical carriers. 


Industry economist, Pirson oe Industrial Minerals. 
American Resources Group. First Phase Testing of 
Diatomite Deposit Completed. "Min. Ree. (De (Denver), v. 95, 
No. 4, Jan. 55 D . 8. 
the Face of Adversi- 


SPettifer, tomite—Growth in 
ty. 1 Mie pee o. 175, April 1982, p. 47. 


Table 5.—Diatomite: World production, by country! 


(Thousand short tons) 
Country 1978 1979 1980 1981? 1982* 

Algeria T ene ee ORR eee ee TA ⁰ A za m 4 5 5 5 6 
Argentina = 35666628255. 8 8 7 7 8 
Australien 3 4 3 1 2 
JLwÜÜ˙ ³¹¹ed⁴ L ee ĩ 1 A zu "e i 
Brazil (marketable) __________________ - 13 T19 17 19 18 
cu eR ³VW¹¹ 8 2 2 2 2 2 
!!!!! eee ee ee 6 1 1 1 1 
Colombiasasassss E  b)DD1lI s 1 1 1 1 1 
Hi; a ZL LL K NUN 1 1 1 1 1 
i Oi L hs oe 1 17 28 28 3 sos 
Mole) ee ue je 1188 1188 188 
Tas GE LL PR RESET EO er LESEN ) ( Km 8 Z 
a sap ea ͤ v ⁰ E Sasa s €220 220 240 230 220 
Germany, Federal Republic of. r53 r54 58 46 46 
Iceland. d 22 23 20 21 22 
Neely oo . S 2 33 33 r33 128 22 
— — i 2 d 4 d 
F 45 49 62 62 63 
New Zealand . _ _ _ -2-- ($) ($) ) ($) ut 
VFC Š 3 3 5 "1 
Romania e rds 45 45 45 45 45 
Ban a noce 193 30 26 26 22 
lond MASTER 1 4 2 (9) Q) 
Turkiy è ti conos eeu Ead Md 10 *10 NA NA NA 
USSR  _ i t xt 227 ai! 

United Kingdom 
United pee J %ð v 651 717 689 687 613 
z teen es ILI E 71,609 71,676 1,664 1,627 1,531 


Table includes data available through Apr. 5, 1983. 
*Estimated diatomite content of moler produced. 
*Less than 1/2 unit. 

“Revised to zero. 


NA Not available. 


Digitized by Google 


Feldspar, Nepheline Syenite, 
and Aplite 


By Michael J. Potter! 


Total U.S. feldspar output in 1982, includ- 
ing soda, potash, and mixed varieties, de- 
creased by 8% to 615,000 short tons. Feld- 
spar continued to be mined in six States, 
with North Carolina in the lead, followed by 
Connecticut and Georgia. The other pro- 
ducing States continued to be California, 
Oklahoma, and South Dakota. Shipments 
went to at least 31 States and to foreign 
destinations, primarily Canada and Mexico. 
Aplite of glassmaking quality continued to 
be produced only in Virginia; output figures 
cannot be released, but the tonnage pro- 
duced was approximately 5% less than in 
1981. Imports of crude and ground nephe- 
line syenite in 1982 decreased 10% to 
456,000 tons although its total value in- 
creased 19% to $14 million. 

The 1982 end-use distribution of feldspar 
in the United States indicated that 55% 
went into glassmaking and 41% into pot- 


tery. The remaining 4% was used in appli- 
cations such as enamels and sanitary ware. 
Glass containers continued to face stiff 
competition from plastic bottles and metal 
cans. 

Domestic Data Coverage.—Domestic pro- 
duction data for feldspar are developed by 
the Bureau of Mines by means of a volun- 
tary domestic survey. Of the 16 active 
mines, 14, or 88%, responded, and an esti- 
mated 95% of the total production data for 
feldspar shown in table 1 was represented. 
Production for the remaining two nonre- 
spondents was estimated from prior years’ 
data adjusted to current industry levels. 

Legislation and Government Pro- 
grams.—According to provisions of the Tax 
Reform Act of 1969, which continued in 
force throughout 1982, the depletion rate 
allowed on domestic and foreign feldspar 
production was 14%. 


Table 1.—Salient feldspar and nepheline syenite statistics 


United States: 
Feldspar: 
Produced) short tons 
lll! cnc esc thousands. 
Exports __ _ _ oes short tons_ _ 
ll thousands. _ 
Imports for consumption short tons_ 
EA fe ee S p CSK thousands_ _ 
Nepheline syenite: 
Imports for consumption ~- ------- short tons. _ 
ile as thousands 
Consumption, apparent? (feldspar pus nepheline syenite) 
ousand short tons 
World: Production (feldspar̃ hh „ do— 


“Estimated. Preliminary. Revised. 


1978 1979 1980 1981 1982 
735,000 740,000 710,000 665,000 615,000 
$18,200 $21,500 $23,200 $21,000 $20,300 

10,330 12,300 3,000 14,025 0,800 

$853 $1,025 $896 $1,110 $989 
39 266 404 206 48 

$3 $31 $133 $61 $24 
548,000 536,000 504,340 506,100 455,596 
$10,446 $10,846 $11,264 $11,529 $13,751 
1,273 1,264 1,202 1,157 1,060 
13,345 13,429 3,454 P3,463 3,416 


‘Includes hand-cobbed feldspar, flotation-concentrate feldspar, and feldspar in feldspar-silica mixtures; includes potash 


feldspar (8% K40 or higher). 


*Measured by quantity produced plus imports, minus exports (rounded figures). 
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FELDSPAR 


DOMESTIC PRODUCTION 


Soda feldspar is defined commercially as 
containing 7% Na,O or higher; potash feld- 
spar contains 10% K;O or higher. However, 
in this report, feldspars containing more 
than 8% K,O are defined as potash feld- 
spars. Hand-cobbed or hand-sorted feldspar 
is usually obtained from pegmatites and is 
relatively high in K O compared with Na- O. 
Hand cobbing had decreased and was a 
minor fraction of total production in 1982. 
Feldspar flotation concentrates, most of the 


U.S. output, are classified as either soda, 


potash, or "mixed" feldspar, depending on 
the relative amounts of Na,O and KO 
present. Feldspar-silica mixtures, feldspath- 
ic sand, can either be a naturally occurring 
material such as sand deposits, or a flota- 


tion product. Total feldspar content of this 


mixture was 24% of total feldspar output in 
1982. 
Feldspar was mined in six States in 1982, 


led by North Carolina and followed in 
descending order by Connecticut, Georgia, 
California, Oklahoma, and South Dakota. 
The combined output of the top four States 
was about 95% of the U.S. total. Eleven U.S. 
companies operating 16 mines and 12 plants 
produced feldspar for shipment to at least 
31 States and to foreign countries, primarily 
Canada and Mexico; of these companies, 4 
produced potash feldspar and the remain- 
der produced mixed feldspar. North Caroli- 
na had five plants, California had three, 
and Connecticut, Georgia, South Carolina, 
and South Dakota each had one. 

The data for potash feldspar in tables 1-6 
were collected from the four U.S. producers 
of this material; some of this feldspar con- 
tained less than 10% K,O (8% to 10% K: O). 
Therefore, in order to publish potash feld- 
spar data and to maintain proprietary com- 


pany data, the potash feldspar included in 


tables 1-6 has a KO content of 8% or 
higher. 


Table 2.—Feldspar produced in the United States 
(Thousand short tons and thousand dollars) 


Flotation 


Feldspar-silica 


Year Hand-cobbed . concentrate mixtures? Total? 
Quantity Value Quantity Value Quantity Value Quantity Value 
e ana 26 400 568 13,240 140 4,550 135 18,200 
1919 um 20 238 580 16,460 140 4,770 740 21,500 
190 —-Uk 14 229 566 18,240 130 4,780 710 23,200 
1981: LZ SSL S 11 194 504 16,850 149 4,000 665 21,000 
J982- ctc 10 172 457 16,090 147 4,040 615 20,300 


Includes potash feldspar (8% K20 or higher). 
2Feldspar content. 


Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


In 1982, there continued to be no signifi- 
cant consumption of run-of-mine feldspar. 
The majority of users acquired their sup- 
plies already ground and sized by the feld- 
spar producers, although some manufactur- 
ers of pottery, soaps, and enamels continued 
to purchase feldspar for grinding to their 
preferred specifications in their own mills. 
A substantial portion of the material classi- 
fied as feldspar-silica mixtures served in 
glassmaking without additional processing. 

In 1982, 5596 of the total feldspar con- 


sumed in the United States was used in 
glassmaking including container glass and 
fiberglass, 41% was used in pottery, and the 
remaining 4% was used in enamels, sani- 
tary wares, electrical insulators, etc. 

Glass container manufacturers and the 
Glass Packaging Institute were conducting 
their own campaign to combat inroads from 
plastics and were making steady gains in 
the no-return market. According to an 
independent study conducted in 10 major 
urban areas, the U.S. consumer prefers food 
and beverage containers made of glass. 
Consumers believed that soft drinks, fruit 


FELDSPAR, NEPHELINE SYENITE, AND APLITE 


drinks, and beer tasted better in glass 
containers, looked more appealing, and re- 
tained carbonation better. 

The U.S. ceramic tile market has become 
a highly competitive area for both domestic 
and foreign ceramic tile producers. Also, the 
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United States is perceived as the world's 
largest undeveloped ceramic tile market. In 
addition to new housing, potential growth 
areas for tile are seen in commercial re- 
modeling and do-it-yourself outlets.* 


Table 3.— Destination of shipments of feldspar sold or used by producers in the United 


States, by State! 
(Short tons) 
State 1978 1979 1980 1981 1982 

JJ ³ ́ . 8 35,500 13,900 21,100 19,600 16,500 
Arkansas <3 S ch Suum . sss 5,200 W W. W W 
California- - — _ _ _ ũͤö— D!ł (2) (2) (Š) ($) (5) 
Connecticut __ oe ec d tee SS 23,800 21,600 18,400 17,800 18,800 
fonda nonu Rn cA. 8 20,000 ,600 32,800 25,700 21,000 
Georgi eo a df oe 35,800 69,000 64,700 68, 74,600 
1 1 LTT 755 © 22 aA :::.: e e te eo 47,600 43,700 36,600 31,100 ,900 

Fl. ⁵ ⅛W—WA»AAA ⅛ð v ĩ ais 32,600 25,300 26,700 22,700 20 
Fer; 8 10,200 18,100 12,800 11,700 13,400 
Louisiana - - on Se LU 8 19,200 16,900 14,600 13,900 12,200 
Maryland: eee tene 6,500 7,600 5,100 4,300 4,600 
Massachusetts W W 11,100 8,800 9,300 
Michigan ___§___§________________________. 2,500 4,000 2,700 W 2,000 
Mississippi -- -- - ------------------------ 22,000 17,600 15,600 13,000 15,800 
Missouri _ _ _ a Ss Se ue 4,200 7,600 4,900 4,300 4,100 
New Jerse s E ] n 2222222222 50,400 59,600 64,600 63,400 51,700 
New York oĩ;’ . 21,400 22, 000 23, 100 19,400 7,800 
North Carolina W W W 17,000 16,500 
Ohio ua cov Lin md r E MA s 59,200 64,400 56,400 52, 51,600 
Oklahoma —— a y 33,600 81,700 31,000 34,700 31,900 
Pennsylvaniin mn 55,400 52,900 46,200 ,800 
South Carolina. ______________________ c2 soo W 17,700 15,600 16,400 14,900 
Tennesse 19,700 19,400 18,300 16,100 15,800 
Torm a e 2 8 38,800 40,400 35,000 39,400 36,700 
West Virginia -~ ——---------------------——-— 38,200 59,800 55,400 36,100 1,600 
Other destinations 153, 200 112, 200 300 175, 600 73,800 
Tot]; u mu Luz >s cns G 735,000 744,000 710,000 655,000 610,000 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other destinations." 


1Includes potash feldspar (8% K23O or higher). 
2Data are incomplete; included with “Other destinations." 


*Data are incomplete; Bureau of Mines estimate is 40,000 tons or more; included with “Other destinations.” 
Data are incomplete; Bureau of Mines estimate is 35,000 tons or more; included with Other destinations.“ 
5Data are incomplete; Bureau of Mines estimate is 30,000 tons or more; included with “Other destinations." 


*Includes Colorado, 


Minnesota, Rhode Island, Virginia, Wisconsin, States indicated by symbol W, and 


Kansas, 
unspecified States. Also includes exports to Canada, Mexico, and other foreign countries. 


Table 4.— Destination of shipments of potash feldspar sold or used by producers in the 


United States! 
(Short tons) 
Destination 1978 1979 1980 1981 1982 
Illinois, Indiana, Wisconsin ____________________ 14,900 15,500 13,400 11,300 8,000 
Maryland, New York, West Virginia ______________ 27,500 29,500 28,200 24,800 21,600 
Ill ee ge W 1,400 W W W 
G pM MOTEURS A 8 12,100 12,000 10,700 9,800 8,100 
Pennsylvania 12, 000 9,000 200 9,100 6,400 
)%)) u et et 400 w 400 200 200 
EU Pod EMT EE A ed aE ec ye 4,600 5,200 4,300 4,900 3,200 
Morto i seen ecu ae el ee eie S 1,500 2,900 1,600 2,800 2,400 
Other? —-——---------------- Um s s l s s 18,300 18,600 18,200 17,500 16,300 
z ⁵ d 22 Z 22 u See 91,300 94,100 85,000 80,400 66,200 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1K30 content of 8% or higher. 
Includes Alabama, Arkansas 


, California, Colorado, Connecticut, Florida, Georgia, Kansas, Kentucky, Michigan, 


Missouri, New Jersey, North Carolina, Tennessee, States indicated by symbol W, and other unspecified 


Minnesota, 
States. May include small amounts to other foreign countries. 
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Table 5.—Feldspar sold or used by producers in the United States, by use’ 
(Thousand short tons and thousand dollars) 


U 1981 1982 
= Quantity Value Quantity Value 
Hand-cobbed 
Poen inne a ] ˙ N.. 13 935 W W 
Other ull cL Lucetius pua in duc V Loa LaL 1 45 W W 
Total* e d .. ˙˙o2 y de ee sS 13 980 10 735 
Flotation concentrate: 

a IER te yen om; 251 7,310 212 6,662 
Pottery. c Set ð eh an 8 23 10,610 227 10,637 
G ⁵ RC 19 1,160 18 1,082 

Total us riu pu 8 505 19,080 458 18,381 

Feldspar-silica mixtures: 

UU ERR PP OO EEEE BS ³·ww-w-w- E E SERA kee ys 118 4,900 125 5,699 
Poltery-.— nono he m.. ĩð2 8 15 935 
PC »» 1¾W0ꝙi: ³˙⁰ ͥ m; yd dd ee ae 3 310 W W 

Toal in nnne t end a s. ERNST 136 6,145 142 6,884 
Total:? 
Gli  — ou oe ³² QW eC acto ci LLL Ve ee RE p 369 12,210 337 12,360 
Potter) ^. a o ZS hum n to Isa 264 12,480 251 12,205 
Other 2. c neun y Sasa ⅛ — ð v ĩðͤ 88 22 1,510 22 1,434 
Total. nosler 2 y a Rer 655 26,200 610 26,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
! Includes potash feldspar (8% K30 or higher). 

?Data may not add to totals shown because of independent rounding. 
3Feldspar content. | 

“Includes container glass and fiberglass. 

5Includes enamel, sanitary ware, etc., and unknown. 


Table 6.—Potash feldspar sold or used by producers in the United States, by use! 


1981 1982 
Use Quantity Value Quantity Value 
(short tons) (thousands) (shorttons) (thousands) 
/ te ee ee ee uL te u h 66,850 $4,538 54,600 $3,879 
fͤẽ ³˖·WXQUQm&AX... ³² . CEA 13,550 620 11,600 596 
% ⁵ñ AAA E im un Sua 80,400 5,158 66,200 4,415 
1K20 content of 8% or higher. 


Ancludes glass, enamel, sanitary ware, etc. 


PRICES 
I - 1981 1982 
Engineering & Mining Journal, Decem- 55 
ber 1982, listed the following prices for 20 mesh, flotation NON $710 5100 
` i mesh, flotation ____—_ 46. 1. 
feldspar, per short ton, f. o. b. mine or mill, 8 $41.25- 65.00 70.25 
carload lots, bulk, depending on grade: Georgia: 
40 mesh, granular _ __ _ _ 46.00 51.00 
200 mess 64.00 69.25 
Connecticut: 
20 mesh, granula __ _ _ 34.50 37.25 
men 46.75 50.50 


FELDSPAR, NEPHELINE SYENITE, AND APLITE 


FOREIGN TRADE 


U.S. exports in 1982 classified as feldspar, 
leucite, and nepheline syenite, but presuma- 
bly mostly feldspar, decreased 23% to about 
10,800 tons valued at $989,000. Chief recipi- 
ents were Mexico, 41%; Canada, 21%; the 
Dominican Republic, 8%; and Venezuela, 
8%. The remaining 22% was shared among 
17 other countries. 

In addition to feldspar and nepheline 
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syenite, in 1982 the United States imported 
457 tons of “Other mineral fluxes, crushed" 
with a value of $274,444 and 21,673 tons of 
“Other crude natural mineral fluxes" with 
a value of $490,399. 

The tariff schedule in force throughout 
1982 for most favored nations provided for a 
3.2% ad valorem duty on ground feldspar; 
imports of unground feldspar were admit- 
ted duty free. 


Table 7.—U.S. exports of feldspar, by country 


1981 1982 
Country 
Short tons Value Short tons Value 
a a en A a a Ret ee a 6,680 $510,400 2,290 $251,400 
nen yh a aa amy area x fess et cae S: 600 24,900 LH E 
Dominican Republic __ _ _ 440 43,000 820 57,700 
Leeward and Windward Islands t = mE 300 29,300 
MéeXICO. unl . M M LE ee 4,440 310,000 4,480 338,400 
Philippines ari ANE 210 85,400 
BIWAD n ena i e Pu D eS ( 420 88,800 580 120,000 
Ä aa 8 930 71,500 820 1,600 
(9/9111 ee tt i a set its Eg Nae legs 515 61,400 1,240 75,200 
Totali dd eL IU E ae 14,025 1, 110, 000 10, 800 989,000 
Table 8.—U.S. imports for consumption of feldspar, by type and country 
1981 1982 
d t 
een roan Value jon Value 
Crude: 

Cnnadà- p. xu snc quu e esed nr 93 $42,597 48 $23,804 
1J0%/%%!ke ffff y 8 15 1.138 Nee ND 

Ground, crushed, or pulverized: 
Germany, Federal Republic of - — _ 2 484 TE RI 
Jõ·ÜU dint a c 88é 1 326 E TR 
la: qoc (1) 1,230 eats ms 
Sweden- o enn e m 2 a A ee S as 85 11,970 s — 
United Kingdom - - --—------------------—-—--—-—--———- 10 3,630 ee ine 
Total- is. nerd slot uei ²ͤ ꝙ WWW.. 206 61,375 48 23,804 

!Less than 1/2 unit. 

WORLD REVIEW New Zealand.—Geological occurrence of 


Finland.—Flotation feldspar produced by 
Oy Lohja Ab from its Kemió plant was 
reported to be in the range of 71,000 to 
11,000 tons per year of concentrate, along 
with 33,000 tons per year of quartz concen- 
trate. Approximately equal amounts of con- 
centrate feldspar were used in the glass and 
ceramics industries. Approximately 80% of 
production was being exported, mainly to 
the Federal Republic of Germany, Sweden, 
and the United Kingdom. 

In western Finland at Haapaluoma, pot- 
ash feldspar was produced by Oy Lohja at a 
rate of 22,000 tons per year.’ 


feldspar was briefly discussed in a paper.* 
There was no known feldspar production in 
the country. 

Pakistan.—Various mineral develop- 
ments were reported to be taking place in 
Azad Kashmir. Among these was the export 
of 3,800 tons of feldspar to Kuwait with 
more shipments on a regular basis possible 
in the future.” 

Portugal.—A paper discussed feldspar 


‘and quartz in Portugal, including a descrip- 


tion of the pegmatite deposits, production, 
product specifications, and end uses. The 
pegmatite deposits are limited; however, 
the new Seixoso industrial complex in 
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northern Portugal, which will utilize 
900,000 tons of feldspathic tailings produced 
by a former tin-mining operation, should 
alleviate any feldspar shortage. This new 
operation was expected to produce around 
18,000 tons per year, initially, of Felquar, 
which is comprised of two parts of feldspar 
and one part of quartz.* 

South Africa, Republic of.—Industrial 
aluminosilicate minerals were discussed in 
a paper, including a brief description of 
deposits, chemical analyses, and production 
of feldspar.’ 

Spain.—A very brief description of feld- 
spar production, end uses, etc., was given 
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in a paper.“ 

Yugoslavia.—Preparations began on the 
new development of a feldspar, mica, ka- 
olin, and quartz sand mine in the Vrsac 
region of Vojvodina Province. It was esti- 
mated that the deposits could support pro- 
duction of about 100,000 tons per year of 
feldspar. Mine startup was being considered 
for late 1982, with an investment of approx- 
imately $20 million." 

Zimbabwe.—The three feldspar produc- 
ing companies in the country were very 
briefly discussed in a paper. Production in 
1980 totaled 1,400 tons.'? 


Table 9.—Feldspar: World production, by country’ 


(Thousand short tons) 

Country” 1978 1979 1980 1981 19825 
Ain eee 46 37 36 36 35 
Australia S S S E ) s . ee 5 4 
AUNTÍA ou ee . asi 3 8 12 11 10 
BEB; ³o A essc a ELS 1112 1159 173 106 105 
U ³ðÜſ ̃ ꝗ— ⁰myʒ 88 71 T3 4 4 3 
Chili- e ee Id Lu: 1 ($) 2 8 8 
Colombia „~. unum emmae deme mE M ES ee as 29 32 28 31 30 
h))... y aa eS 4 4 4 4 8 
Finland —— ⁰ h iuE rs S Su 78 15 82 69 100 
uu PEL UE a 3 1 

l ³⁰ A SS ee eee 
F ( ú 5 yg 

Oo On Z a Ss a Z= i em me TTT... cs ee 
In lia T lin — A oer ECT UR 8 51 55 67 65 10 
J ee a LE. 277 825 879 472 440 
Japan coore d iei 46 42 33 29 85 
Kenya u d E 1 1 (9 (9) ($) 
Korea, Republic of __ _ 9594444 76 140 79 114 110 
———  ————— Ad (*) ($) ($) ($) ($) 
Mero cenon eee 121 122 129 136 130 
Mozambiquddgdddddéé «é 1 oe m ae ie 
Nigeria” i no Se 6 6 6 6 6 
i ß ee ee et *66 97 15 *80 80 
Paluistal a ra ͥ ¶ ⁰ͥꝗꝙxꝙd md 15 17 12 12 12 
Po BONN OPER ⁊ᷣ . RCE Cy Oe EOM UN T2 2 18 24 30 
Fill; v 20 19 18 18 20 
Poland 44 44 90 90 
Portugal. ¿ul uuu lu LLL 24 37 45 250 45 
maniat U l U a 88 66 66 66 66 66 
South Africa, Republic off 58 52 57 57 55 
Spain ee a enu le uu ĩͤ K ͤ d et 128 128 114 116 110 
Sri Anke oe -ħħ 3 4 4 4 5 
ö ²ð²] a ]⁰ꝛ¹ͤ¹wu ͤ K es 60 165 64 *66 70 
(; ³˙r]69C96ö6366 %⅛ðͤ v ;ömR:f 8 36 29 26 26 30 
n ß LU eth 83 *80 *80 *80 80 
USSR i «df: y nee e MEA 830 340 840 350 360 
United Kingdom (china stone) ______________ 55 55 55 55 55 
5 JJ KZX¾ . ee d. 25 i iic "615 

FUBÜRY dun ˙mů-᷑0 ĩð LE 
Venezuela mu zc I cca (w ĩͤ tT 17 98 7 8 10 
Zambia oe et eee eo D eee (9 ($) (9 (9 (9 
C71õö˙ ]%ꝛ² • ͥ A E 79,345 13,429 3,454 3,463 8,416 


"Table includes data available through Apr. 14, 1983. 
2In addition to the countries li 


Namibia, and Romania produce feldspar, but output is not officially 


i etl available general information is inadequate for the formulation of reliable estimates of output levels. 


revised to C 
by 5 


leucite and sodalite; data 
of Feldspar. Data represent the sum rof (1 (1) run-of-mine production for direct sale and (2) 
production was as follows in thousand short tons: 1978—109; 


presented now consist only of that material reported 


salable beneficia uct; total run-of- fel 
1979—156 ove 1 186; 1981—106; and 1982—100 (estimated). 

sLess than 1/2 unit. 

In addition, the foll quantities of aplite were uced in thousand short tons: 1978—416 (revised); 1979—435; 
1980—334 (revised); 188186 and 1982 2880 5 

Described in source as lump feldspar; does not include 256,000 tons of nepheline syenite. 

Includes pegmatite. 


* Reported figure. 


FELDSPAR, NEPHELINE SYENITE, AND APLITE 


TECHNOLOGY 


As part of a research program for recov- 
ering alumina from domestic nonbauxitic 
resources, the Bureau of Mines investigated 
a lime-sinter, caustic leach technology for 
anorthosite, a lime-soda-feldspar rock. The 
published report discussed the unit 
operations—feed preparation, sintering, 
and leaching. Leaching the sinter with 10% 
soda ash at 140° F extracted 85% to 90% of 
the alumina. 

In another study, the Bureau of Mines 
investigated a bench-scale leaching process 
using hydrochloric acid (HCl) and fluoride 
to extract alumina from Wyoming anortho- 
site. Using 95% stoichiometric HCl, 90% of 
the alumina was extracted by countercur- 
rent leaching.'* 
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The possibility of using flotation feldspar 
tailings as a replacement for traditional 
nonplastic materials in a vitreous sanitary 
ware body was investigated. The unfired 
and fired properties of a control casting 
body containing 35% feldspar and 15% flint 
were successfully matched by a body in 
which 32% of ‘the nonplastics component 
was replaced by properly beneficiated feld- 
spar tailings.!'5 

Although adversely affected by the hous- 
ing slump of the past few years, porcelain 
enamel has seen some fast technological 
changes in coating methods, etc. Also, given 
a turnaround in the economy, a substantial 
replacement and remodeling market was 
forecast for 1982 to 1985 for household 
appliances, including refrigerators, ranges, 
hot water heaters, etc.!* 


NEPHELINE SYENITE 


Nepheline syenite is a quartz-free, light- 
colored rock that, although resembling 
medium-grained granite in texture, consists 
principally of nepheline and alkali feld- 
spars, usually in association with minor 
amounts of other minerals. Large quantities 
of nepheline syenite, after processing to 
remove contaminants, especially iron- 
bearing minerals, are consumed in making 
glass and ceramics. There is no domestic 
production of nepheline syenite in grades 
suitable for these purposes, and U.S. needs 
are wholly supplied by imports. 

In Canada, Indusmin, Ltd., and Interna- 
tional Minerals & Chemical Corp. (Canada) 
Ltd. mined nepheline syenite from the de- 
posit at Blue Mountain, Ontario. Canadian 
production in 1981 totaled approximately 
668,000 tons valued at $17.8 million. 

Other than Canada, only two countries 
were known to have produced significant 
quantities of nepheline syenite. Norway had 


an estimated output of 242,000 tons in 1981, 
virtually all of which went to Western 
European consumers. The U.S.S.R. produc- 
tion was unknown, but output was reported 
to provide feed for domestic alumina plants. 
Alumina from nepheline-bearing material 
reportedly accounted for about one-sixth of 
primary aluminum production in the 
U. S. S. R. 

The Canaan nepheline syenite venture in 
Brazil of Austral Mineracáo e Servicos 
Ltda. was discussed in a paper. Included 
was background information leading to the 
discovery of the deposit, geology of the 
deposit, reserves, the pilot plant, and glass 
and ceramic markets in Brazil. The project, 
in the design stage, included erection of a 
commercial plant in two stages of 40,000 
tons per year and 79,000 tons per year. 
Capital investment was expected to total $3 
million.'* 


Table 10.—U.S. imports for consumption of nepheline syenite 


Year 


Crude Ground 
Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
. 6,760 $71 497,580 $11,198 
EC 2,780 25 503,320 11,504 
88 316 16 455,280 13,735 
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APLITE 


Aplite is another rock of granitic texture 
containing quartz mixed with varying pro- 
portions of soda or lime-soda feldspar. Ap- 
lite is usually not suitable for use in ceram- 
ics, but if sufficiently low in iron, has been 
used in the manufacture of glass, especially 
container glass. Japan, with an annual 
production of 350,000 to 450,000 tons, has 
recently been the world’s foremost producer 
of aplite. 

Aplite of glassmaking quality was pro- 
duced in the United States in 1982 from one 
surface mine. The Feldspar Corp. mined 
aplite near Montpelier, Hanover County, 
Va., and treated the material by wet- 
grinding, classification, and spiraling to re- 
move biotite, ilmenite, and rutile, followed 
by dewatering and high-intensity magnetic 
separation to eliminate iron-bearing miner- 
als. 

Domestic output in 1982 was approxi- 
mately 5% lower in tonnage than in the 
previous year. Data on aplite production, 
sales, and value could not be released for 
publication. Aplite traditionally has a some- 
what lower price than feldspar. Industrial 
Minerals (London), December 1982, gave a 
value of about $24 per ton for glass grade, 
bulk, 100% plus 200 mesh, f.o.b. Montpelier, 
Va. 


Physical scientist, Division of Industrial Minerals. 
2Rogers, W. Z. Feldspar, Aplite, and Nepheline Syenite 
in the 1980's. Pres. at . of Minerals and Chemicals in 
Glass and Ceramics—the Next Decade, spons. by “Indus- 
a Minerals" magazine, Corning, N.Y., Oct. 15-16, 1981, 
pp. 


Ceramic Industry. Newsletter. V. 119, No. 5, November 
1982, p. 9. 

*Fitzgerald, J. V. Ceramic Tile Makers Gear Up for 
Millenium. Ceram. Ind., v. 118, No. 6, June 1982, pp. 32-34. 

SWatson, I. The Industrial Minerals of Finland. Ind. 
Miner. (London), No. 173, February 1982, p. 23. 

*Thompson, B. N. Industrial Minerals of New Zealand. 
Pres. at SME-AIME Fall Meeting, Honolulu, Hawaii, Sept. 
4-9, 1982, pp. 4-5. 

Industrial Minerals (London). Company News & Miner- 
al Notes. No. 172, January 1982, p. 50. 

"Nunes de Almeida, P. Quartz and Feldspar in Portugal. 
Pres. at 5th Internat. Cong., spons. by "Industrial Miner- 
als" magazine, Madrid, Spain, Apr. 25-28, 1982, 4 pp. 

?Heckroodt, R. O. The Industrial Alumino—Silicate 
Minerals of South Africa. Pres. at 5th Internat. Cong., 
spons. by "Industrial Minerals" magazine, Madrid, Spain, 
Apr. 25-28, 1982, pp. P/13-P/14. 

l^Echevarria, M. R. Industrial Minerals and Rocks in 
Spain. Pres. at 5th Internat. Cong., spons. by "Industrial 
coe magazine, Madrid, Spain, Apr. 25-28, 1982, pp. 

11Industrial Minerals (London). Company News & Min- 
eral Notes. No. 173, February 1982, p. 68. Value has been 
converted from Yugoslavian dinars (Din) to U.S. dollars at 
the rate of Din33.0 = US$1.00. 

Clarke, G. M. Zimbabwe's Industrial Minerals Opti- 
mism for the Future. Ind. Miner. (London), No. 172, 
January 1982, p. 31. 

I3 Edlund, V. E. Lime-Sinter Processing of Anorthosite 
for the Recovery of Alumina. BuMines RI 8714, 1982, 21 


PP. | 

I Bremner, P. R., J. A. Eisele, and D. J. Bauer. Alumi- 
num Extraction From Anorthosite by Leaching With 
Hydrochloric Acid and Fluoride. BuMines RI 8694, 1982, 7 
pp. 

IS Thompson. G. R., and G. W. Phelps. Utilization of 
Flotation Feldspar Tailings in Vitreous Chinaware Bodies. 
Pres. at joint Fall Meeting of the Am. Ceram. Soc. (Mater. 
& Equip., Whitewares, and Struct. Clay Prod. Div. along 
with Southeastern Section), Hilton Head, S.C., Sept. 30- 
Oct. 3, 1982, 13 pp. 

16Hubbard, W. A. P/E Industry on the Move. Ceram. 
Ind., v. 118, No. 6, June 1982, pp. 38, 44. 

17 Ash, D. R. Nepheline Syenite. Min. Eng., v. 34, No. 5, 
May 1982, p. 569. 

18de Ferran, A. The Canaan Nepheline Syenite Venture. 
Pres. at 5th Internat. Cong., spons. by "Industrial Miner- 
als" magazine, Madrid, Spain, Apr. 25-28, 1982, 5 pp. 


Ferroalloys 


By Raymond E. Brown! 


Global demand for ferroalloys continued 
to weaken in 1982 because the iron and 
steel industry, the major consumer of fer- 
roalloys, failed to recover from the world- 
wide recession. Production and consump- 
tion of ferroalloys in the United States 
declined by a greater percentage than that 
of most other nations. Weak demand for 
ferroalloys created excess capacity, forcing 
some countries to initiate trade actions to 
protect their industries from other coun- 
tries competing for a larger share of the 
shrinking world market. Although produc- 
tion was down in most countries, new capac- 
ity was planned, under construction, or 
started in countries that have competitive 
advantages such as low-cost electrical pow- 
er or indigenous ores. 

Domestic Data Coverage.—Domestic pro- 
duction data for ferroalloys are developed 
by the Bureau of Mines by means of month- 
ly and annual voluntary domestic surveys. 
Typical of these surveys are the three sepa- 
rate monthly surveys for chromium alloys 
and metal, manganese alloys and metal, 
and silicon alloys and metal, and the annual 
survey for ferroalloys. Data presented in 
table 2 represent close to 100% of all fer- 
roalloys and ferroalloy metals produced 
and/or shipped. 

Legislation and Government Pro- 
grams.—The U.S. Department of Commerce 
announced on December 3 that the Presi- 
dent had moved to upgrade stockpiled man- 
ganese and chromium ores into 577,000 
short tons of high-carbon ferromanganese 
and 519,000 tons of high-carbon ferrochro- 
mium over a 10-year period. This action was 
prompted by a petition filed by The Ferroal- 
loys Association with Commerce in August 
1981 requesting an investigation be con- 
ducted, under the authority of section 232 of 
the Trade Expansion Act of 1962, Public 
Law 87-794, to determine the impact of 
imported bulk ferroalloys on national secu- 


rity. The upgrading program was designed 
to improve stockpile readiness and help 
maintain domestic ferroalloy furnace and 
processing capacity. After an interagency 
review on whether to withdraw or limit the 
duty-free treatment allowed high-carbon 
ferromanganese under the Generalized Sys- 
tem of Preferences (GSP) and a review by 
Commerce of the initial results of the stock- 
pile upgrading program, the President will 
reassess whether ferroalloy imports threat- 
en national security. 

In addition to the section 232 investiga- 
tion, there were three other significant 
Government actions relative to ferroalloy 
trade. The extra duty of 4 cents per pound 
of contained chromium that had been in 
effect since 1978 on all high-carbon ferro- 
chromium entering the United States below 
a floor price of 38 cents per pound of 
contained chromium expired November 15. 
In March the Administration rejected the 
Government of Zimbabwe’s request to add 
ferrochromium and ferrochromium-silicon 
to the list of materials allowed duty-free 
entry under the GSP. The outcome of a 
petition filed with the U.S. Trade Repre- 
sentative by The Ferroalloys Association in 
1981, requesting that Brazil be removed 
from the GSP, which affects seven ferroal- 
loy products, rests on a final decision con- 
cerning the section 232 investigation. 

Other options recommended by The Fer- 
roalloys Association as a possible means of 
preserving the domestic ferroalloy industry 
included the application of breakpoint trig- 
ger prices on imports plus some control over 
imports. 

A Senate Foreign Relations staff report 
dealing with short- to medium-term inter- 
ruptions in the supply of strategic materials 
from the Republic of South Africa included 
a policy option for taking steps to preserve 
the U.S. ferroalloy industry. To maintain 
domestic ferroalloy capacity, the report sug- 


321 


322 


gests that some deferred tax incentives or 
subsidies might be provided to firms operat- 
ing uneconomic minerals processing facili- 
ties. The report states that this would allow 
the United States to quickly mobilize to 
process ferroalloy ores obtained from the 
National Defense Stockpile, from commer- 
cial stocks, or from other source countries, 
if imports of processed alloys, such as ferro- 
chromium and ferromanganese from the 
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tax on ferrochromium, this penalizes do- 
mestic producers of this material, and coin- 
cidentally, tends to encourage foreign pro- 
ducers to export ferrochromium, a higher 
valued product, to the United States, rather 
than chromite. 


Table 1.—Government inventory of 
ferroalloys, December 31, 1982 


Republic of South Africa, were disrupted. (Thousand short tons) 
The report also discussed other policy op- Non. 
tions relative to U.S. dependence on the Alloy Stork- stock. Total 
Republic of South Africa for strategic grade Pile 
materials.? Maid 

Legislative bill H.R. 4796 was introduced Ferrochromium: 
in late 1981 to exempt chromite and chromi-  f#sb-carbon--------- 300 à 319 
um metal from the superfund tax, Public B Sese b. l 58 
Law 96-510. The current tax for each ton (contained columbium) _ _ 3 2 5 
purchased is $1.52 for chromite and $4.45  Ferromanganese:  — 
for chromium metal. Chromite, which must FFF e HE 
be imported because the United States has F oe ut ed -- i ë i 
no reserves, is used in the production of  silicomanganese . . 24 DE 
ferrochromium. Since there is no superfund 

DOMESTIC PRODUCTION 


Total domestic production of ferroalloys 
and ferroalloy metals in 1982 was about 
840,000 tons, down sharply by 46% from the 
low levels of 1981. This is the lowest produc- 
tion figure recorded since 1939. Major fac- 
tors contributing to the decline in produc- 
tion were weak demand and continued com- 
petition from low-priced imports. Produc- 
tion and shipments of the bulk ferroalloys 
(chromium, manganese, and silicon) and 
their respective metals in 1982 fell by 47% 
and 41%, respectively, compared with those 
of 1981. Bulk ferroalloys and their respec- 
tive metals represent close to 90% of total 
production and of total shipments of all 
ferroalloys and ferroalloy metals. Demand 
for bulk ferroalloys and their respective 
metals decreased 42% in 1982 compared 
with that of 1981, and imports in 1982 
amounted to 53% of the domestic market, 
essentially unchanged from those of 1981. 
Toward yearend, overall capacity utiliza- 
tion for the bulk ferroalloys industry was 
only 12%, and only 11 out of the total 97 
furnace, electrolytic, and/or metallother- 
mic reduction operations were running. 
Overall capacity utilization averaged 34% 
in 1982 compared with 65% in 1981. About 
5,000 employees out of a normal work force 
of 7,700 were laid off in 1982. Producers of 
other ferroalloys, including the specialty 
ferroalloys, experienced similar cutbacks in 
production and shipments. 


Thus, because of weak demand by the 
steel and ferrous foundry industries for 
ferroalloys and by the aluminum and chem- 
ical industries for silicon metal, along with 
intense competition from low-priced im- 
ports, there were numerous plant closures, 
production cutbacks, and other related 
events in 1982. Alabama Alloy Co. Inc.’s 
ferrosilicon plant in Bessemer, Ala., had 
been closed since November 24, 1981. North- 
west Alloys Inc. halted ferrosilicon produc- 
tion at its Addy, Wash., plant on November 
28, 1982. Autlan Manganese Corp.’s silico- 
manganese furnace in Mobile, Ala., was 
only operational from early June to mid- 
August 1982. The Chromium Mining & 
Smelting Corp. had not produced chromium 
or silicon ferroalloys in the Woodstock, 
Tenn., furnaces since July 26, 1980. The 
company produced only chromium concen- 
trates, reclaimed from slagpiles, from No- 
vember 1980 to December 19, 1982, and 
ceased all manufacturing operations on 
December 20. 

Elkem Metals Co. produced a full line of 
silicon products at its Alloy, W. Va., and 
Ashtabula, Ohio, plants and a full line of 
manganese products at its Marietta, Ohio, 
plant, though at reduced rates in 1982. In 
March 1982, Foote Mineral Co. began oper- 
ating one of its three ferrosilicon furnaces 
at its Graham, W. Va., facility. 
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Table 2.—Ferroalloys produced and shipped from furnaces in the United States! 


1981 1982 
Production Shipments Production Shipments 
G 1555 G G 125 = G 
3rO6S element ross roes element ross 
weight con- weight Mohd weight con- weight ee 
ishort tained (short sand) (short tained (short sands) 
tons! (average tons! tons) (average tons) 
percent! percent) 
Ferromanganese? 192,690 180 188.255 $104,072 119, 200 82 98,400 — $64,961 
Silicomanganese 173,263 66 172,542 : 68,867 66 82,900 40,787 
Manganese metal 24,222 100 22,779 31,891 18,589 100 18,085 25,319 
Ferrosilicon? "580,086 154 510,361 F295,104 298,947 53 317,845 161,715 
Silicon metal 129,813 198 121.148 154,034 76, 603 98 80,805 102,787 
Chromium alloys: 
Ferrochromium "164,040 157 134,766 184,993 91.905 62 82,353 53,087 
Other alloys‘ "62,456 145 753,880 161,269 27,380 48 36,961 30,602 
Total 226,496 153 "188,646 "146,262 119,285 57 119.314 83,689 
Ferrocolumbium 887 64 807 12,608 W 65 W W 
Ferrophosphorus 80,547 22 742,611 rg 442 61,547 25 W W 
Other? 137,649 XX 127,680 210,295 14,128 XX 109,77 172,962 
Grand total 1,545,653 XX "1,374,889 "1,105,557 837,761 XX 826,026 652,220 
"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” XX Not applicable. 


Does not include alloys consumed in the making of other ferroalloys. 
2Includes fused-salt electrolytic low- and medium- carbon ferromanganese (massive manganese). 


Includes miscellaneous silicon alloys. 


“Includes ferrochromium-silicon, chromium briquets, exothermic chromium additives, other miscellaneous chromium 


alloys, and chromium metal. 


*Includes ferroaluminum, ferroboron and other complex boron additive alloys, ferromolybdenum, ferronickel, 
ferrotitanium, ferrotungsten, ferrovanadium, ferrozirconium, silvery iron, and other miscellaneous alloys. 


The Hanna Mining Co. closed its ferro- 
nickel plant in Riddle, Oreg., on April 19 
and its Wenatchee, Wash., ferrosilicon and 
silicon metal plant October 1. Hanna is the 
Nation's only integrated mine-to-metal pro- 
ducer of nickel. Norcen Energy Resources 
Ltd., a Toronto, Ontario, Canada, : firm, 
attempted to buy a controlling interest in 
Hanna. Following legal moves by Hanna to 
block the acquisition, the two companies 
agreed that Norcen would limit its interest 
to a 20% share in Hanna's common stock 
for a period of 8 years. 

Globe Metallurgical Div. halted ferro- 
chromium, ferrosilicon, and silicon metal 
production at its Beverly, Ohio, plant in 
early November, but continued to produce 
silicon metal in one of its two furnaces in 
Selma, Ala. International Minerals & 
Chemical Corp. ceased ferrosilicon produc- 
tion at its plants in Bridgeport, Ala., and 
Kimball, Tenn., on November 1. Macalloy 
Inc., the only remaining producer of 50% to 
55% charge chrome, the major grade used 
in steelmaking, idled the last of its two 
ferrochromium furnaces in Charleston, 
S.C., in late December when its toll conver- 
sion contract with Phibro Corp. expired. In 
January 1982, Phibro negotiated with prin- 
cipal owners Macalloy and Satra Corp. 


about acquiring a controlling interest in 
Macalloy, but withdrew its offer in early 
February. On February 9, Macalloy filed for 
protection under Chapter 11 of the Federal 
Bankruptcy Code. 

Ohio Ferro-Alloys Corp. continued to be 
plagued by financial losses, which totaled 
$20.3 million in 1982. Ohio Ferro-Alloys’ 
four silicon metal furnaces in Powhatan 
Point, Ohio, have been down since Novem- 
ber 1981. The company operated only one of 
the three silicon metal furnaces at the 
Montgomery, Ala., facility in 1982. Ohio 
Ferro-Alloys’ Philo, Ohio, plant produced no 
high-carbon ferromanganese in its two fur- 
naces and operated four ferrosilicon fur- 
naces at less than one-fourth capacity. Rey- 
nolds Metals Co.’s Sheffield, Ala., facility 
restarted one of two silicon metal furnaces 
in May 1982. Both furnaces had been down 
since February 1981. Reynolds, which pre- 
viously produced silicon metal for its own 
consumption, also emerged as a supplier of 
silicon metal. Satralloy Inc. indefinite- 
ly closed its ferrochromium and ferro- 
chromium-silicon plant in Steubenville, 
Ohio, in early November 1982. The plant 
had been running at about one-fourth of its 
total capacity of 96,000 tons per year. 
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Table 3.—Producers of ferroalloys in the United States in 1982 


Producer Plant location Products? Type of furnace 


FERROALLOYS 
(EXCEPT FERROPHOSPHORUS) 


A. Johnson & Co. Inne Lionville, PA . FeAl, Feri, FeZr ... Electric. 
Alabama Alloy Co. Inc... Bessemer, AL _ _ _ _ FeSi _ ao Do. 
aoa Co. of America, Northwest Addy, W FeSi, SiM Do. 
oys, Inc. | 
Autlan N anese Cord Mobile, All... FeMn, Sin Do. 
AMAX Inc., Climax Molybdenum Co. Div _ _ Langeloth, PA Fe Moo Metallothermic. 
Cabot Corp., KBI Div., Penn Rare Metal Div Revere, PA Fechbh - : 
Chromasco Ltd., Chromium Mining & Woodstock, TN _ _ _ FeCr, FeCrSi ___ __ - Electric. 
Smelting Corp. Div. 
Dow Corning Corp- - - - _ ringfield, OR .. _ _ . C — Do. 
Elkem AS, Elkem Metals Coo loy, V Cr, FeB, FeCr, FeMn, Electric and 
Ashtabula, OH _ _ _ FeSi, Mn, Si, SiMn, electrolytic. 
Marietta, OH _ _ _ _ other. 
Niagara Falls, NY _ 
Engelhard Corp., Chemstone Cor Strasburg, A FeV __ 88 Metallothermic. 
Foote Mineral Co., Ferroalloys Div — _ _ _ — _ Cambridge, OH _ _ _ FeSi, FeV, Mn, silvery Electric and 
Graham, WW pig iron, other.2 electrolytic. 
Keokuk, IA 
New Johnsonville, 
TN. 
Hanna Mining Co., The: 
Hanna Nickel Smelting Co Riddle, OR_ ___ _ _ FeNi, FeSsi ___ __ Electric. 
Silicon Div ͤãſ ũ ãã i Wenatchee, WA FeSi, idm Do. 
Interlake, Inc., Globe Metallurgical Div _ _ _ ail pn AMENS FeCr, FeSi, Si, SiMn_ _ Do. 
ma, Al 
International Minerals & Chemical Corp., Bridgeport, All FT ccc Do. 
Industry Group, TAC Alloys Div. Kimball, INT. FeSi, other! Do. 
Kerr-McGee Chemical Cord d 3 % ⁰ ee Electrolytic. 
een), MS. 
Macalloy I.CC.Onun. 22. ----- Charleston, Sc FeCr, FeCrSi i Electric. 
Metallurg, Inc., Shieldalloy Cord Newfield, NJ _ _ _ _ Cr, FeAl, FeB, FeCb, Metallothermic. 
FeTi, FeV, other.? 
Ohio Ferro-Alloys Cor Montgomery, All FeSi, Si ________ _ Electric. 
Philo, B 
Powhatan Point, OH 
Pennzoil Co., Duval Cors uarita, AZ. Fe Moo Metallothermic. 
Pesses Co, The e Fort Worth, TX _ _ _ FeAl, FeB, FeCb, FeMo, Electric and 
Newton Falls, OH _ FeNi, FeTi, FeW, metallothermic. 
Pulaski, PA other.? 
Solon, OH |... 
Reactive Metals and Alloys Corp _______ West Pittsburg, PA FeAl, FeB, Fe Ti, other? Electric. 
Reading Alloys, Inne Robesonia, PA FeCb, fe“ “ Metallothermic. 
Reynolds Metals 0o --------- Sheffield, Al.. 8i... Electric. 
Satra Corp., Satralloy Inc. Div Steubenville, OHM FeUyp .-. se Do. 
SEDEMA S.A., Chemetals Cor Kingwood, WWW FeMn __________ Fused-salt 
electrolytic. 
SKW Alloys Ii Calvert City, KX FeCr, FeCrSi, FeMn, Electric. 
, Niagara Falls, NY _ FeSi, SiMn. 
South en Manganese Amcor, Ltd., Rockwood, IW FeMn, FeSi, Sin Do. 
Roane Ltd. 
Teledyne, Inc., Teledyne Wah Chang, Albany, R FEC Pb Metallothermic. 
Albany Div. i 
Union Carbide Corp., Metals Div ------- Marietta, OH _ _ _ _ FeV, FeW, other? Electric. 
Niagara Falls, NY _ 
Union Oil Co. of California, Molycorp, Inc- . Washington, PPA FeB, Fe uo Electric and 
l metallothermic. 
FERROPHOSPHORUS | 
Electro-Phos Corp _________._____- Pierce, FL... |] TERCER 2: Electric. 
FMC Corp., Industrial Chemical Div _ _ _ _ _ Pocatello, ID _ _ _ _ e REN Do. 
Monsanto Co., Monsanto Industrial Columbia, TN... dd0o Do. 
Chemicals Co. Soda Springs, ID 
Occidental Petroleum Corp., Hooker Chemi- Columbia, TN 33 shee ieee Do. 
cal Co., Industrial Chemicals Group. 
Stauffer Chemical Co., Mt. Pleasant, TN _ _ I s cells Do. 
Industrial Chemical Div. Silver Bow, MT 


Tarpon Springs, FL 


1Cr, Chromium metal; FeAl, ferroaluminum; FeB, ferroboron; FeCb, ferrocolumbium; FeCr, ferrochromium; FeCrSi, 
ferrochromium-silicon; FeMn, ferromanganese; FeMo, ferromolybdenum; FeNi, ferronickel; FeP, ferrophosphorus; FeSi, 
ferrosilicon; FeTi, ferrotitanium; FeV, ferrovanadium; FeW, ferrotungsten; FeZr, ferrozirconium; Mn, manganese metal; 
Si, silicon metal; SiMn, silicomanganese. 

2Includes specialty silicon alloys, zirconium alloys, and miscellaneous ferroalloys. 


Chemetals Corp., using its fused-salt Alloys Inc.’s Niagara Falls, N.Y., facility 
electrolytic process in Kingwood, W. Va., shut down its ferrosilicon furnace on Octo- 
continued to be the only domestic producer ber 1. The second furnace at Niagara Falls, 
of low-carbon ferromanganese. Production which had been producing ferrochromium- 
in 1982, like that of most other ferroalloy silicon, was idled earlier in the year. Both 
producers, was down about one-half. SKW furnaces were restarted in December. The 
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number of furnaces operating at SKW’s 
Calvert City, Ky., facility varied during the 
year. The Calvert City plant normally pro- 
duces ferrosilicon, magnesium-ferrosilicon, 
silicomanganese, and medium-carbon ferro- 
manganese in its eight furnaces. In spite of 
weak demand and competition from im- 
ports, SKW began an expansion program in 
January 1982 to increase ferrosilicon capac- 
ity by approximately one-third at its Niaga- 
ra Falls plant by adding a new 20- to 25- 
megawatt furnace. The expansion was 
made possible by an agreement with Niaga- 
ra Mohawk Power Co. and the Power Au- 
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droelectric power. The expansion was to be 
completed by 1986. 

Roane Ltd. halted all ferromanganese 
and silicomanganese operations at its Rock- 
wood, Tenn., facility on October 1. Three of 
Roane’s submerged-arc furnaces, which had 
operated with amorphous-carbon elec- 
trodes, were retrofitted with Soderberg self- 
baking electrodes in a project begun in 
March 1981 and completed by mid-year 
1982. 

The Ferroalloys Association reported that 
its member companies consumed 4.0 billion 
kilowatt-hours of electricity in 1982, down 


thority of the State of New York in which from 7.5 billion in 1981. 
SKW was to be provided additional hy- 
CONSUMPTION AND USES 


Total consumption of ferroalloys and fer- 
roalloy metals dropped sharply to 1.32 mil- 
lion gross tons in 1982, about 40% lower 
than in 1981. The decline was primarily due 
to weak demand by the steel and ferrous 
foundry industries, the major consumers of 
ferroalloys, representing about 90% of all 
ferroalloy consumption end uses. A decline 
in steel and ferrous casting production that 
began in the first half of 1981 and continued 


through 1982 was the result of the world- 
wide recession. Raw steel production and 
ferrous casting shipments in 1982 fell 39% 
to 75 million tons and 3396 to 9 million tons, 
respectively, compared with the 1981 fig- 
ures, for the lowest combined total since 
1946. In general, consumption patterns for 
ferroalloys paralleled the overall produc- 
tion patterns for steel and for ferrous cast- 
ings. 


Table 4.—Consumption of ferroalloys as additives in the United States in 1982, 
by end use! 


(Short tons of alloys unless otherwise specified) 


End use FeMn SiMn FeSi FeTi FeP FeB 
Steel: 
Caron p: . 334,502 66,601 261,918 374 1,094 3) 
Stainless and heat-resis ting 9,920 3,178 233,310 1,203 (3) 15 
Other alloy - -- -- ----------------- 83,384 25,483 233,374 658 1,371 154 
jio a E eo eee P 2 s> 7 36 21,298 (3) 3). 
Unspecified. - - -- l 392 551 30,574 5 6 161 
jr c ———— PH € 428,455 95,849 160,474 2,240 8,471 930 
rr ZT eR 12,987 1,136 177,890 47 2,189 W 
Superalloys s 4350 W 177 W € W 
Alloys (excluding alloy steels and superalloys) _ _ _ 10,157 1,785 36,838 156 67 58 
Miscellaneous and unspecified ___________~_ 925 225 53,052 32 2,011 58 
Total consumption "cep | 452,874 105,595 428,431 2,475 12,738 1,046 
Percent of 198 11111 54 68 66 7 64 58 


W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous and unspecified.” | 
1FeMn, ferromanganese including spiegeleisen and manganese metal; SiMn, silicomanganese; FeSi, ferrosilicon 
including silicon metal, silvery pig iron, and inoculant alloys; FeTi, ferrotitanium; FeP, ferrophosphorus; FeB, ferroboron 


including other boron materials. 
2Part included with “Steel: Unspecified.” 
Included with ‘Steel: Unspecified.” 
*Part included with ‘Miscellaneous and unspecified.” 
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Table 5.—Consumption of ferroalloys as alloying elements 
in the United States in 1982, by end use! 


(Short tons of contained elements unless otherwise specified) 


End use FeCr FeMo FeW FeV FeCb FeNi 
Steel: 

öö A a Le LT E 3,642 62 Ba 698 569 né 
Stainless and heat-resis ting 109,929 228 15 15 220 11,519 
Other alloy ________________---_------- 29,225 125 12 1,959 706 2,917 
I),. ⁰ D Cs 1,171 104 53 213 (2) (3) 
Unspecified „„ (*) (4) E Me 4 __ 
Totals nsu P u= eh 8 143,967 1,119 80 2,945 1,504 14,436 
Cast ORI MEM" 4,285 516 ashes 20 8 102 
Fee ͤĩĩ˖!%„ẽü ð ß 8 5, 556 76 W 6 324 436 
Alloys (excluding alloy steels and superalloys) )) _ _ _ _ _ 52,412 140 2 23 9 451 
Miscellaneous and unspecifie od! 9 787 24 12 1 2 1 
Total consumption 157, 007 1,875 94 2,995 1,839 15, 426 

Percent of 1981 ~- _------------------- 62 51 45 50 59 5 


W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous and unspecified.” 
1FeCr, ferrochromium including other chromium ferroalloys and chromium metal; FeMo, ferromolybdenum including 


calcium molybdate; FeW, ferrotun 


n; FeV, ferrovanadium including other vanadium-carbon-iron ferroalloys; FeCb, 


ferrocolumbium including nickel columbium; FeNi, ferronickel. 


Ancluded with “Steel: Unspecified.“ 

Included with “Steel: Other alloy." 

“Included with “Miscellaneous and unspecified.” 
5Part included with “Miscellaneous and unspecified.” 


Table 6.—Stocks of ferroalloys held by producers and consumers 
in the United States at yearend 


(Short tons) 
Producer Consumer Total 
1981 1982 1981 1982 1981 1982 
(gross gross (gross (gross (gross (gross 

weight) weight) weight) weight) weight) weight) 
Manganese ferroalloys! |... _ _ _ _ _ __ 95,909 98,185 172,023 183,119 267,932 281,304 
Silicon alloy) 167,026 177,726 43,587 28,728 210,613 206,454 
Ferrochromium3_ - -----------——- 60,002 62,532 56,068 29,082 116,070 91,614 
Ferroboron-ðu—ü ü w w 317 192 317 192 
Ferrophosphoruais 133,296 153,822 2,887 1,345 136,183 155,167 
Ferrotitanium ______~_________- W W 655 481 655 481 
rr cv Datei ec 456,233 492,265 275,537 242,947 731,770 135,212 

1981 1982 1981 1982 1981 1982 

(con- (con- (con- (con- (con- (con- 

tained tained tained tained tained tained 

element) element) element) element) element) element) 
Ferrocolumbium’ ______________- W W w w 934 380 
Ferromolybdenum m 1,010 2,195 457 308 1,467 2,503 
Ferronicke“llllllll1l W W 2.257 1.122 2.257 1.122 
Ferrotungs ten W W 48 45 48 45 
Ferrovanadium 1.683 1.148 548 280 2.231 1,428 
Ü ¹¹. w ĩͤ ͤ 2,693 3,343 3,310 1,755 6,937 5.478 


W Withheld to avoid disclosing company proprietary data. 


1Includes ferromanganese, silicomanganese, and manganese metal. 
Ancludes ferrosilicon, miscellaneous silicon alloys, and silicon metal. 


Includes other chromium alloys and chromium metal. 
“Consumer totals include other boron materials. 
nsumer totals include nickel columbium. 
Consumer totals include calcium molybdate. 
"Includes other vanadium-iron-carbon ferroalloys. 


Combined consumption for bulk ferroal- 
loys and their respective metals, accounting 
for about 95% of all ferroalloys and metals 
consumed, decreased 40% in 1982 compared 
with that of 1981. Consumption of chromi- 
um ferroalloys in stainless steel, its major 
end use, was down by a larger percentage 
than that for other bulk ferroalloys in 1982, 


because the quantity of stainless steel scrap 
consumed to make raw stainless steel in- 
creased from approximately 50% in 1981 to 
about 60% in 1982. Demand for ferronickel 
to make stainless steel, its major end use, 
was also weakened owing to the higher 
stainless steel scrap recycling rates. De- 
mand was weakest for the specialty alloys 
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ferrovanadium and ferromolybdenum, part- 
ly the result of sharply reduced orders for 
oil country tubular goods, and for ferro- 
tungsten because of a reduction in tool steel 
production. 

Ferrosilicon consumption for cast irons in 
1982 was higher than that for total steel, 
which is normal. This was not the case for 
the 2 previous years when demand for cast 
irons by the automotive industry was weak 
relative to demand for steel products. The 
average number of pounds of silicoman- 
ganese consumed per ton of raw steel pro- 
duced had steadily risen from 1.9 in 1973 to 
2.6 in 1982. This trend coincides with in- 
creased continuous casting of steel and the 
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larger electric-furnace steelmaking share of 
domestic raw steel production. 

According to reported data on consump- 
tion of silicomanganese, ferromanganese, 
and ferrosilicon, a trend towards increased 
use of silicomanganese in both steel and 
ferrous castings appears to be emerging. In 
general, the ratios of silicomanganese to 
ferromanganese, and of silicomanganese to 
ferrosilicon, have tended to increase in both 
steel and ferrous casting production over 
the past decade. 

Consumption of ferrochromium in steel 
continues to shift from low-carbon to high- 
carbon owing to increased use of the argon- 
oxygen decarburization (AOD) process. 


PRICES 


Virtually all ferroalloy prices were de- 
pressed in 1982 because of weak markets 
and strong competition among producers. In 
many instances, ferroalloys were reported 
to be selling below listed prices. Posted 
prices of domestic producers remained 
unchanged in 1982 for ferrochromium- 
silicon, ferromolybdenum,  ferronickel, 
ferrotungsten, ferrovanadium, electrolytic 
chromium metal, and regular-grade manga- 
nese metal, and for all grades of low-carbon 
ferrochromium, ferromanganese, magne- 
sium-ferrosilicon, and silvery pig iron. Post- 
ed prices for other domestically produced 
ferroalloys declined in 1982, from as little as 
3% for Ferovan, which went from $7.75 per 
pound of contained vanadium to $7.50, to 
as much as 20% for 50% to 55% charge 
chrome, which went from $0.475 per pound 
of contained chromium to $0.380 after the 
extra import duty on ferrochromium expir- 
ed on November 15. Percentage price de- 
clines in 1982 for other ferroalloys within 
this range included 4% for regular-grade 
ferrocolumbium, 5% for Carvan, 8% for 
silicomanganese and all grades of silicon 
metal, 9% for 50% ferrosilicon, 12% for 
75% ferrosilicon, 15% for high-purity fer- 


rocolumbium, and 17% for 66% to 70% 
charge chrome. Except for ferronickel, the 
average posted price in 1982 for individual 
imported ferroalloys was lower than that of 
domestic ferroalloys, by 4% for 50% to 55% 
charge chrome, 6% for low-carbon ferro- 
chromium, 9% for both 60% to 70% charge 
chrome and 50% ferrosilicon, 10% for sili- 
con metal, 17% for medium-carbon ferro- 
manganese, 20% for silicomanganese, 21% 
for high-carbon ferromanganese, and 22% 
for 75% ferrosilicon. The following tabu- 
lation shows the prices for domestic ferro- 
alloys: 


End of year price! 
Alloy 
1981 1982 

Charge chromium (66% to 70%) _ _ $0.52 $0.43 
Low-carbon ferrochromium, 0.02% 

maximum carbon (Simplex). _ _ _ 1.00 1.00 
Standard 78% ferromanganese, 

per long ton of alloy .......- 490.00 490.00 
Ferromolybdenum, lump. ~- - _ _ _ _ 9.40 29.40 
Ferronickel_ . l 3.16 3.16 
Ferrosilicon, 50% OI 4925 4500 
Ferrosilicon, 75% |... 5325 4700 


lPer pound contained, except as noted otherwise. If 
range of prices was quoted, the lowest price is shown. 


2List price suspended on Dec. 16. 


FOREIGN TRADE 


Because of weak demand, the trade deficit 
for ferroalloys dropped sharply from $701 
million in 1981 to $323 million in 1982. A 
surplus for ferroalloy metals of $23 million 
in 1980 and $2 million in 1981 became a 
deficit of $1 million in 1982. 

The quantity of exported ferroalloys and 
ferroalloy metals on a gross weight basis 


decreased 36% to about 48,000 tons in 1982. 
The value and quantity of exported ferroal- 
loys and ferroalloy metals in 1982 were 20% 
and 6% those. of imports, respectively, com- 
pared with 15% and 5%, respectively, in 
1981. 

Total imports of ferroalloys and ferroal- 
loy metals fell 44% in 1982, compared with 
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those of 1981, to about 840,000 tons. Imports 
increased for low-carbon ferromanganese, 
two grades of ferrosilicon, and one grade of 
silicon metal, but overall imports for bulk 
ferroalloys and respective metals declined 
43%. The most marked change occurred for 
high-carbon ferrochromium and ferronickel 
imports, primarily consumed in stainless 
steels, each of which decreased 69%. Except 
for ferromolybdenum, which increased 
4296, virtually all ferroalloy imports were 
down. Ferroalloy and ferroalloy metal im- 
ports in 1982 were equal to 64% of reported 
domestic consumption, down from 69% in 
1981. Domestic producers continued to find 
it difficult to compete with low-priced for- 
eign imports, a situation that was exacer- 
bated by the continuing strength of the U.S. 
dollar. 

Ferroalloys and ferroalloy metals import- 
ed into the United States in 1982 had the 
following breakdown by source: Africa, 
43%; Europe, 26%; the Western Hemi- 
sphere, 23%; and Asia, 4%, compared with 
43%, 30%, 21%, and 3%, respectively, in 
1981. The Republic of South Africa and 
Zimbabwe together supplied the United 
States with 64% of its imported chromium 
ferroalloys in 1982, down from 76% in 1981 
and 90% in 1980. Zimbabwe’s and Brazil's 
shares of chromium ferroalloy imports to 
the United States in 1982 increased from 
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16% to 27% and 5% to 12%, respectively, 
compared with those of 1981, but the Repub- 
lic of South Africa’s share declined from 
60% to 37%. Yugoslavia’s share of chromi- 
um ferroalloys imported into the United 
States in 1982 was unchanged at 11%. 
Major sources for imported manganese fer- 
roalloys in 1982 were the Republic of South 
Africa with 46% and France with 19%, 
compared with 37% and 24%, respectively, 
in 1981. The Western Hemisphere suppli- 
ers, Canada, Brazil, and Mexico, furnished 
19% of the manganese ferroalloy imports in 
1982, compared with 20% in 1981. Brazil’s 
and Mexico’s shares of manganese ferroal- 
loy imports were up slightly, but Canada’s 
share was down by one-half. Leading suppli- 
ers of ferrosilicon in 1982 continued to be 
Brazil (40%), Norway (14%), Canada (14%), 
and Venezuela (11%), compared with 29%, 
20%, 18%, and 15%, respectively, in 1981. 
Combined imports of ferronickel from Ja- 
pan and New Caledonia increased from 5396 
in 1981 to 99% in 1982. Major suppliers of 
ferroalloy metal imports in 1982 were Cana- 
da with 45% of the silicon metal, the 
Republic of South Africa with 97% of the 
manganese metal, and Japan and the Unit- 
ed Kingdom combined with 81% of the 
chromium metal, compared with 46%, 99%, 
and 85%, respectively, in 1981. 


Table 7.—U.S. exports of ferroalloys and ferroalloy metals 


1980 
Allo Quantity 
A (short 
tons) 
Ferroalloys: 

Ferrocerium and alloy 17 

Ferrochromium and ferrochromium- 
gsilicon_____ es ee ee ees 31,705 
Ferromanganese_____________~— 11,686 
Silicom ese 6,489 
Ferromolybdenu nee 880 
Ferrophosphoruins _ _ _ ` 44,692 
Ferrosilicon ----—----------—-- ,488 
Ferrovanadium __ _ _ _ _ _ _ _ 802 
Ferroalloys, n. ease 4,710 
Total ferroalloys! ---------- 128,470 

Metals: 

Manganese ___ _________--___ 12,320 
Silicon________ ç 14,372 
Chromium _____________ ~___ 350 
Total ferroalloy metals. 21,042 
Grand total!!! 155,512 


1981 1982 

Value Quantity Value Quantity Value 
(thou- (short (thou- (short (thou- 
sands) tons) sands) tons) sands) 
$196 11 $117 27 $264 
22,233 14,098 10,361 4,943 5,081 
7,657 14,925 12,477 10,311 7,517 
3,468 3,941 2,172 2,952 1,532 
17,104 228 2,984 128 675 
6,778 7,463 2,031 4,031 1,402 
18,572 15,768 12,136 14,932 1,996 
6,995 434 4,397 326 3,436 
10,130 6,358 8,439 4,980 8,481 
93,133 63,226 55,114 42,630 40,388 
11,460 2,523 3,980 2,948 3,861 
65,478 8,673 57,001 2,411 34,335 
3,789 395 5,209 213 2,685 
80,727 11,592 66,190 5,572 40,881 
173,860 74,818 121,304 48,202 81,269 


Data may not add to totals shown because of independent rounding. 
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Table 8.—U.S. imports for consumption of ferroalloys and ferroalloy metals 
1981 1982 
Gross Gross 
Allo A Content Value Content Value 
Y weight (short thou- Weight — (short (thou- 
tons) tons) sands) tons) : tons) sands) 
Manganese alloys: 
Ferromanganese containing less than 1% 
carbon | T 3,207 2,788 $3,065 3,858 3,393 $3,807 
Ferromanganese containing over 1% and less 
than 4% carbon ._ _ 31,904 25,749 18,496 25,907 21,124 15,159 
Ferromanganese containing 4% or more 
ron 636,067 493,289 205, 057 462,944 359,185 135, 524 
Ferrosilicon-manganese (Mn content) _ _ _ _ 129,005 84,900 49,754 62,095 41,121 21,471 
Spiegeleisen ==  .........- (1) 67 43 (1) 25 
Total manganese alloys? |... . ____ 800,286 606,726 276,439 554,846 424,824 175,986 
Ferrosilicon: 
8% to 30% siliſon 2,783 393 177 641 162 204 
30% to 60% silicon, over 2% magnesium 4,360 2,011 3,671 5,805 2,653 4,657 
30% to 60% silicon, nec `- ---------- 14,242 7,451 9,522 11,940 5,984 6,733 
60% to 80% silicon, over 3% calcium 16,217 11,089 11,343 5,526 3,771 5,155 
60% to 80% silicon, n. eee 116,778 87,963 54,918 ,642 37,816 22,850 
80% to 90% silicon |... _____________ 1,153 980 568 698 601 208 
Over 90% silicon __ __________- mee 111 118 1,490 1,361 536 
Total ferrosiliſon 155,648 109,998 80,317 16,142 52,348 40,343 
Chromium alloys: 
Ferrochromium containing 3% or more 
fh é 387,637 219,961 173, 529 118,491 69,357 55,796 
Ferrochromium containing less than 3% 
Carbon e soon seis Li e LUE 40,602 27,453 40,082 22,819 15,417 21,699 
Ferrosiliconcchromium ______________ 11,435 4,402 5,224 6,993 2,725 3,322 
Total chromium alloys? _---------- 439,674 251,816 218, 835 148,304 87,499 80,817 
Ferronickel _______________________ 69,853 20.247 119,321 21,351 5,344 28,215 
Other ferroalloys: 
Ferrocerium and other cerium alloys _ _ _ _ _ _ 92 (1) 1,249 95 (1) 1,092 
Ferromolybdenum - - - _ ....- 587 459 6,353 832 609 6,308 
Ferrophosphorus ___ ccc oss 61 (1) 28 22 (1) 4 
Ferrotitanium and ferrosilicon-titanium _ _ _ _ 615 (1) 1,582 152 (1) 263 
Ferrotungsten and ferrosilicon-tungsten _ _ _ _ 198 162 3,020 95 17 1,222 
Ferrovanadiuu -- ---------—-——- 1,236 984 13,288 852 669 8,065 
Ferrozirronium - - --------------—- 877 (1) 1,223 683 (1) 881 
Ferroalloys, n. ec.) 5,816 34,392 6,273 (1) 19,764 
Total other ferroalloys? ___________ 9,482 XX 61,135 9,003 XX 37,599 
Total ferroalloyys._____ 1,474,943 XX 756, 047 810,246 XX 362,960 
Metals: | 
Manganese ____________________~- 8,343 (1) 8,419 5,226 (1) 5,213 
Silicon (96% to 99% silicon) 17,776 (1) 18,485 13,366 (1) 13,494 
Silicon (99% to 99.7% silicon 11,026 10,926 12,188 12,322 12, 214 13,246 
Chromiuu 3,539 (1) 24,626 1,850 (1) 10,078 
Total ferroalloy metals 40,684 XX 63,718 32,764 XX 42,032 
Grand total. 1,515,627 XX 819,765 843,011 XX 404,992 
XX Not applicable. 
! Not record 


Data may E add to totals shown because of independent rounding. 


3Principally ferrocolumbium. 


WORLD REVIEW 


World production and consumption of 


ferroalloys in 1982 were lower for the third 
consecutive year, following the overall 
trend of steel production, which has also 
declined progressively since 1979. Produc- 


tion and consumption of ferroalloys in the 
United States in 1982 were down by a 
greater percentage than in most other na- 
tions. The only market economy countries 
that increased production in 1982 were 
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Finland, Iceland, and Switzerland. Three 
countries with centrally planned economies, 
including China, and seven developing 
countries, including Brazil, Mexico, and 
Venezuela, also showed a slight increase in 
production in 1982. However, production of 
ferroalloys in all other countries in 1982 
was down. Except for China and the United 
States, which exchanged places, the rank- 
ing of the world’s top 10 ferroalloy produc- 


ers in 1982 remained unchanged compared 


with that of 1981. China moved up from 
sixth place in 1981 to fourth in 1982. Al- 
though most ferroalloys were in abundant 
supply in 1982 owing to the depressed state 
of world steel production, new capacity was 
being added. Most of the new capacity was 
being constructed near the supply of ore 
rather than near the consumption site. 
World ferroalloy producers, faced with 
overcapacity in 1982 owing to weak markets 
for their products, initiated various types of 
trade actions to protect their domestic mar- 
kets. For example, the European Economic 
Community (EEC), in response to dumping 
complaints filed with the EEC by producers 
of ferroalloys from its 10 member countries, 
began an investigation to determine if Ice- 


land, Norway, Sweden, Venezuela, and Yu-. 


goslavia were dumping ferroalloy products 
in the EEC's common market.* Actions 
taken by the EEC to protect ferroalloy 
producers of member countries from low- 
priced imports included setting quotas on 
duty-free imports of high-carbon ferro- 
chromium,* ferrosilicon, silicomanganese, 


and low-carbon ferrochromium,* setting 


minimum prices on imported high-carbon 
ferromanganese,” and imposing an extra 
duty of 8% on ferrochrome imported from 
nonexempt countries such as the Republic 
of South Africa.* 

Belgium.—Sadaci, the ferroalloys divi- 
sion of Sadacem Ltd., had been having 
financial problems for several years with its 
manganese ferroalloy operations at its 
Langerbruggekaai plant near Ghent, al- 
though production of specialty ferroalloys 
had realized a profit. Manganese ferroalloy 
production had to be cut back progressively 
in response to reduced demand by Société 
Nationale de Financement et de Participa- 
tions de la Sidérurgie (SNS), the state- 
owned steel company. The Belgian Govern- 
ment, concerned that the closing of Sadaci's 
ferromanganese operations would leave its 
state-owned steel industry entirely depend- 
ent on imports, agreed to provide financial 
assistance to the ailing ferroalloy producer. 
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The new company created from that assist- 
ance is owned 50% by Sadacem and 50% by 
the Belgian Government via SNS, the state 
steel holding company.? 

Brazil.—Development of the $60 billion 
Carajás minerals project to extract manga- 
nese, nickel, and other ores is a prelude to 
the Brazilian Government's commitment to 
significantly boost ferroalloys production in 
Brazil. In September, the Interministerial 
Council for the Grande Carajás Develop- 
ment Project awarded the state-owned min- 
ing company, Cia. Vale do Rio Doce (CVRD), 
exclusive rights to develop the Igarapé Azul 
manganese deposit, the largest in Carajás, 
containing about 46 million tons of ore 
grading 42% manganese.!? 

A $100 million nickel laterite mine and 
adjacent ferronickel smelting plant, 112 
miles north of Brasilia, was commissioned 
by Empresa de Desenvolvimento de Recur- 
sos Minerais S.A. (CODEMIN) toward year- 
end. CODEMIN is owned principally by the 
Hochschild Group and Anglo American 
Corp. do Brasil. The two furnaces have a 
combined capacity of about 6,000 tons per 
year of nickel contained in ferronickel." | 

Cia. Brasileira de Metalurgia e Mi- 
neracáo (CBMM), the world's largest suppli- 
er of ferrocolumbium, began producing 
99.99% pure columbium metal from colum- 
bium oxides of 99% purity on a pilot plant 
scale. After the metal has been tested 
against international quality standards, it 
should reach the market by early 1983, 
when production should be at capacity of 44 
tons per year. A commercial-scale facility 
for CBMM's aluminothermic-columbium 
metal process will be added at the Araxa, 
Minas Gerais State, mine and mill location, 
where the company produces ferrocolum- 
bium, if pilot tests are successful.“ 

Cia. Brasileira Carbureto de Calcio 
(CBCC), Brazil’s major producer of 75% 
ferrosilicon, plans to increase its production 
to 88,000 tons per year by 1995. The plan 
consists of adding a second 22,000-ton-per- 
year furnace in 1984 and two more in the 
following 10 years.!“ 

Ferroalloy production in Brazil continued 
to take a larger share of the world ferroal- 
loy market. Brazil’s total ferroalloy produc- 
tion, as a percentage of the world total, has 
increased from less than 3% in 1978 to more 
than 4% in 1982. Brazil was ranked as the 
world’s eighth major producer of ferroalloys 
in 1982, the same as in 1980 and 1981 In 
addition, Brazil was the third leading pro- 
ducer of silicomanganese in 1982. 
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Table 9.—Ferroalloys: World production, by country, furnace type, and alloy type’ 


(Thousand short tons) 
Country.? furnace type, and alloy typet 1978 1979 1980 1981P 1982* 
Albania: Electric furnace, ferrochromium® _____________ | a NA 4 31 33 
Argentina: Electric furnace: 
Ferromanganese „ 0 0 Pence Sere sns 28 138 26 25 526 
Silicomanganese `.. `. 2-------------------- 11 117 13 14 517 
Ferrosilicon |... __ ics cl CIL d DL AL 11 1715 13 11 510 
UNG hu udo ue al a sate eg i ie i eh 1 3 2 3 511 
Total: 1 ³Ü¹AA1⁰ eene a cd 51 r73 54 53 564 
Australia: Electric furnace:® 
Ferromanganese __.____________--_--------- 105 95 104 *94 93 
Silicomanganese ________-____-------------- te 22 20 e21 20 
Ferrosiliſoo nnn 21 21 20 e920 20 
rr ³ðV⁴u Bat 126 138 144 e135 133 
Austria: Electric furnace, undistributed _ -------------- 8 10 e9 eg 9 
Belgium: Electric furnace, ferromanganese?________ _- 96 99 94 99 99 
Brazil: Electric furnace: 
Ferromanganese --------------------------- 130 147 155 119 5133 
Silicomanganese _-------------------------- 117 141 148 157 5190 
Ferromlieol ___ _ _ ek E 80 83 120 140 5134 
Silicon: metal- _ ue utei 6 6 14 21 520 
Ferrochromium - - - ------------------------- 69 93 103 131 5107 
Ferrochromium-silicon_ - - ------------------——- 5 8 9 10 53 
Ferronickel > 02 oe et ee Se ee 12 13 12 12 514 
(2) PERRO ee ee es a ats 32 143 47 41 539 
OU d hs apa 2 u Last 451 r534 608 631 5640 
Bulgaria: Electric furnace:* 
Ferromanganese®_____________-__-_--------- 31 31 31 37 37 
Ferrosilicon ------------------—---—-—-—-——-—- 19 18 18 22 22 
H ³˙QmQQqQ—qA—A— a te ee ie ee uuu ha ts 1 1 1 1 1 
Tolos cs ents uy Zo ua Lou Me ek d ee 51 50 50 60 60 
Canada: Electric furnace: 
Ferromanganese® *. 22 Lco "62 45 95 120 116 
Ferrosilicon _____________________--------- 7115 105 153 121 116 
Silicon metalallè,l!l4lllll 22s 2c llc T24 29 43 31 30 
Othart 9 1o eam a i L m; r19 114 28 38 36 
S Eu . Sens. 1220 1193 319 310 298 
Chile: Electric furnace: l 
Ferromanganese _-------------------------- 6 6 6 6 6 
Silicomanganese --------------------------- (19) (10) (10) (19) (19) 
Ferrosilicon ____________~ ~~ ~__________---- 2 6 6 5 5 
OU OR es ot oe in ⁰⁰ 8 (10) 1 1 (10) (10) 
Total- ae iie ] MUD ee é 8 13 13 11 11 
China: Furnace type unspecified: 11 
Ferromanganese®________________---__------- 340 315 390 415 430 
Ferrosilito nnn 165 180 190 205 215 
Silicon metaalal“llll!fnlnlnn 9 10 15 17 25 
FerrochromiumiuinRn 100 100 110 120 130 
SH ⁵ð D D xe K 46 55 65 70 80 
%R ³˙1ͥ1à ³ A y Ven eels 660 720 770 827 880 
Colombia: Electric furnace, ferrosilicon’? |... ) 1 1 1 1 1 
Czechoslovakia: Electric furnace: 
Ferromanganese® §_______________----------- 110 110 110 110 110 
Ferrosilicon 39 36 35 35 35 
Silicon metall 6 6 6 6 6 
Ferrochromiunneee 33 31 30 30 30 
G §]⁰⁴ 8 13 10 10 10 10 
J ͥ%Ü˙Ü.0iOo³·˙¹iAͥÜ⁰Ü¹ ³ m ee E. ses 201 193 191 191 191 


See footnotes at end of table. 
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Table 9.—Ferroalloys: World production, by country, furnace type, and alloy type! 
— Continued 
(Thousand short tons) 
Country,? furnace type,? and alloy type* 1978 1979 1980 1981P 1982€ 
Dominican Republic: Electric furnace, ferronickel --------- 41 73 47 55 17 
Egypt: Electric furnace,ferrosilicon. _ e5 
Finland: Electric furnace, ferrochromium _____________~_ 49 54 58 57 60 
France: 
Blast furnace: 
Spiegelei sens Tg ry (15) 1 1 
Ferromanganese.____ _ _ LLL LLL LL Lll 430 1493 529 344 366 
Electric furnace: 
Silicomanganese*®___ _________._---------- 21 14 22 11 11 
Ferrosili ton 219 300 283 208 5186 
Silicon metal _—_——------------------—--— 46 61 66 66 66 
Ferrochromium?? __________________ . 102 105 49 30 516 
Other!!! 143 157 137 131 115 
hr ³o¹iwwmꝗꝛ m a eec. T969 1,132 1,086 791 761 
German Democratic Republic: 
Blast furnace, spiegeleisen _—-—----------------— 4 E 
Electric furnace: 
Ferromanganese® 5 22s sss 88 88 86 86 86 
Ferrosilicont.. _________________________ 34 33 32 32 32 
Silicon metal® __________________________ 4 4 4 4 4 
Ferrochromium®_________________________ 28 23 22: 22 22 
Others 95 coron m up iu ie c es sdk 23 22 21 21 21 
"Totals ni co uo bore or cuu kan Celeste Eo Ds 181 170 165 165 165 
Germany, Federal Republic of: 
Blast furnace: 
Ferromanganese. „„ 231 201 220 236 220 
Ferrosilicon_______ _ _ _ _ _ _ _ _ 86 87 71 55 55 
Electric furnace: 
Ferromangane ese 17 33 28 21 21 
Ferrosilion° __ _ _ 33 55 55 46 41 
Ferrochromium®_________________________ 55 66 66 55 55 
Others9___ -=-= 48 56 55 47 48 
)))ͤ;ÄĩÄ5³ẽö ⁵ ³ ͥ 470 554 495 460 446 
Greece: Electric furnace, ferronickkellll _ 61 60 57 56 56 
Hungary: Electric furnace: 
Ferromangan ese (15) (15) (15) (15) zs 
Ferrosilitonnnnnnn ~~~ ____ 8 9 11 12 12 
Silicon metal® ___§__________________________ 2 2 2 2 2 
Other. n a a Bl EL Ue o uL sy h nus rg 15 3 3 3 
17/;;ͤÜ; ]7ꝛ w mr a SEL u ta me 13 16 16 17 17 
Iceland: Electric furnace, ferrosiliſtſonnn — _ _ 17 28 37 546 
India: Electric furnace: 
Ferromanganessssssse „ 243 1206 179 230 220 
Silicomangan ee! 62727272. aL ne r5 6 14 11 11 
Ferrosilicon __ _ _ _ _ _ _ _ _ 58 r59 47 66 44 
Silicon metal___§_§ __-__§_____________________ Le 3 3 3 4 4 
errochromium _________________~___________ 24 24 18 34 44 
Ferrochromium-sllicon |... _ _ 4 4 4 5 4 
Othér sz es dd xt eo oh TERCER 1 1 1 1 1 
i fea ate a h u aus Suasana T338 r303 266 351 328 
Indonesia: Electric furnace, ferronickel-—-——-----------—- 22 20 20 23 20 
ds 
last furnace: 
Spiegeleisen __ _ 3 3 6 1 1 
Ferromanganese______ _ _ __ LLL LLL Lll 68 74 °67 65 65 
Electric furnace: 
Ferromangan ease 31 24 e24 14 13 
Silicomangan eee 47 60 50 60 58 
Fer ³ð2b ⁵ ⁵ 88 75 89 79 61 60 
Silicon metall 16 217 817 217 17 
Ferrochromium __  _ _  _ _ _ _ _ 41 17 45 11 11 
Ferrochromium-siliſonnzßU·t „ (10) 110) TE e oe 
Others 8 12 16 14 13 
Tota Oso . ͥͥ˙¹Ü¹bä w -- ͥ ⁰ͤ ur d cte epa 289 326 304 243 238 


See footnotes at end of table. 
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Table 9.—Ferroalloys: World production, by country, furnace type, and alloy type! 


— Continued 
(Thousand short tons) 
Country.? furnace type,’ and alloy type* 1978 1979 1980 1981P 1982* 
Japan: Electric furnace: 
Ferromanganese _..________________-______-- 502 665 627 626 5593 
Silicomanganese _ sss 334 330 342 812 5297 
Ferrosilicon nnn ~~ -________- 298 352 335 259 5212 
Silicon metlallll 16 17 17 13 13 
Ferrochromium -` -----------------------—--—- 302 403 444 337 5362 
Ferrochromium-silicon_ - - - - ------------------- 10 14 12 511 
Feen ey ee ee 219 335 305 269 5236 
hh! /// ] mm m 8 22 24 26 16 517 
77G õͥ⁰¹ ẽM—A ³ AA EU ERR RE 1,703 2, 140 2,119 1,844 1,741 
Korea, North: Furnace type unspecified:? !! 
Ferromangan esse 72 72 77 77 77 
Ferrosilicon ___________._______ -_____ -_-__ 33 33 33 33 33 
ß . Sami ua BUEN IE et 15 15 22 22 22 
Totül- 2 tuu ³oÜ¹¹.mw EA po 120 120 132 132 132 
Korea, Republic of: Electric furnace: 
erromanganese _______________-___-_-___-~- e 1952 1958 60 71 71 
Ferrosilicon |... _ FCC 1934 1942 33 39 39 
7é§; Ada =] 23 27 31 29 
Total- -nananana UAE 87 123 120 141 5139 
Mexico: Electric furnace: 
Ferromanganese _—_—----------------------——— 118 136 138 144 144 
Silicomanganese ___________________________ 37 34 34 29 33 
Fiel. 8 27 27 30 31 31 
Ferrochroſiuũeu nns 5 5 ec E ZA 
Other REL cs uL ree a om ss 1 1 2 2 2 
d Uii) PR CERT REN eos ee 22 olma 188 203 204 206 210 
New Caledonia: Electric furnace, ferronickel ___________~_ *86 136 145 121 116 
Norway: Electric furnace: 
Ferromanganese ___ _ _ _ _ ~~ Le 301 372 316 248 248 
Silicomanganese __—----------------------—- 147 203 180 218 218 
Ferrosilicon _--—------------------------——- 293 1385 338 302 302 
Silicon metal? L- —---------------------—-——- 164 77 94 61 61 
Ferrochromium ______ — _ 17 13 12 13 13 
Ferrochromium-siliſtoůnns-ꝰæôF 1 1 (19) 1 1 
e re ee ee rs 33 1 32 8 13 13 
7 nue a ³A³ 8 "856 71,083 948 856 856 
Peru: Electric furnace:* 
Ferromanganese ________________~_~_________e_ 1 1 1 1 1 
Ferrosilicon o ͥ Boe a ae 88 1 1 1 1 1 
Mr s a baga at a ates tasca 2 2 2 2 2 
Philippines: Electric furnace:* 
Ferroellicoh o RI ve EE 15 20 22 25 30 
Ferrochromium - - _ ~~ ~________ 111 II 11 11 13 
Toal cR 126 131 33 36 43 
Poland: 
Blast furnace: 
Spiegeleisen __ _ 8 9 8 
Ferromanganese______ __ _ LLL LLL Ll lc 131 143 131 131 131 
Electric furnace: 
Ferromanganese® 8 ___ _ 5 ccc col r52 T54 52 52 52 
Ferrosiliſon- 155 160 55 55 55 
Silicon metall 11 111 11 11 11 
Ferrochromium h LLL lll Ll 152 754 52 52 52 
Others el tae yk vd ß Ae S sss 16 115 17 17 17 
Total t ou ...... 1325 1346 326 326 326 
Portugal: Electric furnace: 
Ferromanganes e „ 86 83 82 12 71 
Silicomanganese® 73 _______________._--------- 17 17 19 20 19 
,, St ee ema kusis 33 28 28 26 24 
Silicon metal" |. tee s s s n ei tor cms 22 35 36 35 35 
NO P te uta SY m uses (10) (10) (10) (10) (10) 
17;ööͤĩ;—' ⁵ ¼ dd 158 163 165 153 149 


See footnotes at end of table. 
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Table 9.—Ferroalloys: World production, by country, furnace type, and alloy type’ 


Country,? furnace type,’ and alloy type* 


Other® 22 


Spain: Electric furnace: 
Ferromanganese 
Silicomanganese 
Ferrosilicon 


Sweden: Electric furnace: 
Ferrosilicon 


Silicon metll“,ſd L2 eee 


Ferrochromium 
Ferrochromium-silicon_ 
Other 


Switzerland: Electric furnace: 
Ferrosilicon 


Total 


U.S.S.R.: 
Blast furnace: 
Spiegeleisen® 


Electric furnace: 
Ferromanganese* 
Silicomanganese* 
Ferrosilicon® 


Other?” 


United Kingdom: 
Blast furnace, ferromanganese 
Electric furnace, undistributed* 


See footnotes at end of table. 


— — s am — — =e ——— or er  - s s A — —— — — — ae s s ee a 


Silicon metalllllllllllllllMkMkæknskwꝘnsnssnsæ 


— — — — lI — — — — — — —¾ — — — — — — 
— — — — — — — — — — — — — — — — — — — — — — — — 
— — — — — — — — — — — — — — — — — — — — — — — — — — — 


w ar = ab ar s —ꝝ—᷑ aw an ew om - am or s 


—Continued 
(Thousand short tons) 
1978 1979 1980 1981P 1982* 
%%%ͤõͤ 8 364 617 573 496 485 
ͤĩꝭ 8 24 50 77 55 44 
83 164 179 121 110 
777. . ̃ ERU 36 39 33 33 33 
NH NOCET ] 8 728 860 882 827 661 
J eee ee 25 731 42 22 22 
(19) (10) (10) (10) (10) 
1,260 11,761 1.786 1.554 1.355 
); ⁵ ¾ K 148 1157 135 106 92 
%%üͤͤ 8 120 1131 104 77 96 
108 7126 136 94 73 
PEE HR Pr ⅛ ; MOET et aE 22 22 22 20 20 
JJ ðVd ged os m K aoe coy E 15 22 18 19 25 
16 rg 7 7 7 
r419 r466 422 323 320 
1 n T ES "- 
10 114 20 18 18 
tee NEE eee EE -k !! POPE EN LRN 183 209 159 208 208 
i ate Se ce ð ud Ei M 88 5 32 9 22 22 
2 3 2 3 3 
201 1258 190 251 251 
rg r3 3 3 3 
r2 t2 2 2 3 
r5 r5 5 5 6 
32 8 33 41 39 44 551 
mu uud ³ð³ WA 1 r2 (19) (19) (10) 
2 r3 (19) 1 1 
3 r5 (19) 1 1 


(15) (15) (15) (15) 
(15) (15) (15) (15) 3 
44 33 35 36 39 
144 133 35 36 42 
155 55 55 55 55 
"606 T606 606 606 606 

110 110 110 (15) 
810 71,003 1.003 1,003 1.003 
33 33 35 35 35 
683 694 694 717 100 
52 63 65 65 65 
610 610 661 661 661 
11 11 11 11 11 
204 214 220 230 2.48 
r3.174 r3.399 3,460 3,383 3,434 
16 1150 57 93 67 
18 18 13 14 12 
94 7168 70 107 79 


Y 
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Table 9.—Ferroalloys: World production, by country, furnace type, and alloy type’ 


See footnotes at end of table. 


—Continued 
(Thousand short tons) 
Country.? furnace type,’ and alloy type‘ 1978 1979 1980 1981” 1982* 
United States: Electric furnace:?* 
Ferromanganese. —.— LL ERI eR DEM 273 317 189 193 5119 
Silicomanganese ___ „„ 142 165 188 178 569 
Ferrosilitſornw-·wmw ü 703 712 559 1580 5299 
Silicon metall "-—— — S 116 145 127 130 577 
errochromiuuessns 2s ss 2222 T176 r247 T184 1164 592 
Ferrochromium-silicon.__ ____ r 2543 r 2548 r 2554 r 2569 5 2597 
Other"? — |. Le 213 241 T245 219 5136 
Toal conan paman ee 1,666 1,875 1,547 1,521 5819 
Uruguay: Electric furnace, ferrosilicon nnn gg (19) (19) "E a » 
Venezuela: Electric furnace: 
Ferromanganese __ _ _ _ „ De 1 2 2 2 
Silicomang ane a 1 2 2 2 
Ferrosilicon ou ee O ⁰⁰ e31 T39 52 24 52 
Total buz e31 T4] 56 28 56 
oslavia: Electric furnace: 
erromanganesssssssss 41 50 37 56 46 
Silicomanganese |... „ S S 31 32 36 32 21 
Ferrosili ton 66 75 73 88 77 
Silicon metalilillll“dndsnsns 34 35 33 31 26 
FerrochromiuunumUwUUwꝛ: ~~~ ~_ ~~ __~-_____ 56 72 76 76 66 
Ferrochromium-silicon __ - ____.______-~-~- 9 7 11 6 7 
Other ao aZ T Su ee ĩͤ ß 88 3 4 1 1 1 
T xu ns ⁰ ⁰ ⁰⁰⁰= k E 240 275 267 290 5244 
Zimbabwe: Electric furnace: 
Ferromanganese" . ³ðè-KA Sas S rg 3 3 2 1 
Ferrochromium® __________________________- 220 220 287 231 176 
17 mE faut m le e 223 223 290 233 177 
Grand total T15,255 717, 646 17,160 16,206 15,122 
Of which: 
Blast furnace: 
Spiegeleisen ???? 178 169 69 65 65 
Ferromangan ese 11.542 11,723 1.610 1,475 1,455 
Other“? 196 197 181 55 55 
Total blast furnace 71,816 1.989 1,860 1.595 1.575 
Electric furnace: 
Ferromanganesee?? “?? 13,335 73,824 3,583 3,537 3,410 
Silicomangáneee LN ROTEN 71,086 11,256 1,284 1,227 1,141 
Ferrosiliſoꝛn „„ 13387 13.832 3,701 3,465 3,131 
Silicon metall 1501 1598 630 587 536 
Ferrochromium?? ] 72.920 73,302 8,327 3,156 2,876 
Ferrochromium-eilicon?* „CCC 1113 1156 163 151 108 
Ferronickel** Ah Sadat os Se Sg ch we nc as 441 631 586 536 459 
Other?  ...............- 1854 1960 964 941 873 
Undistributed ... |. .........- 26 28 22 23 21 
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Table 9.—Ferroalloys: World production, by country, furnace type, and alloy type 


—Continued 
(Thousand short tons) 
Country, furnace type.“ and alloy type 1978 1979 1980 1981P 1982 
Total electric furnace --—-------------- 712,663 "14,593 14,260 13,623 12,555 
Furnace type unspecified: Ferromanganese!! _ _ _ _ 1776 71,064 1,040 98 992 


Estimated. Preliminary. Revised. NA Not available. 

iTable includes data available through June 15, 1983. 

An addition to the countries listed, Romania is known to produce electric furnace ferroalloys, but output is not reported 
quantitatively and no basis is available for estimation. 

*To the extent possible, ferroalloy production of each country has been separated according to the furnace type from 
5 production is obtained: production derived from metallothermic operations is included with electric furnace 
production. | 

*To the extent possible, ferroalloy production of each country has been separated so as to show individually the 
following major types of ferroalloys: spiegeleisen, ferromanganese, silicomanganese, ferrosilicon, silicon metal, ferrochro- 
mium, fecrochromum-ailicon. and ferronickel. Ferroalloys other than those listed that have been identified specifically in 
sources, as well as those ferroalloys not identified specificall but which definitely exclude those listed previously in this 
footnote, have been reported as “Other.” For countries for which one or more of the individual ferroalloys listed 
separately in this footnote have been inseparable from some other ferroalloys owing to the nation's reporting system, 
such deviations are indicated by individual footnotes. In instances where erron Oy production has not been subdivided in 
sources, and where no basis is available for estimation of individual component ferroalloys, the entry has been reported 
as "Undistributed." 

5Reported figure. 

Data for year ending Nov. 30 of that stated. 

"Reported as blast furnace ferromanganese and spiegeleisen but believed to be electric furnace output. 

5Includes silicomanganese. 

?Includes ferrochromium-silicon and ferronickel, if any was produced. 

101 ess than 1/2 unit. 

11 Although furnace type has not been specified for any ferroalloy production for China, North Korea, and the Republic 
of South Africa, all output of these countries has been included ûnder electric furnace (and metallothermic) output except 
for their production of ferromanganese, which is reported separately. 

12Includes ferrochromium-silicon, if any was produced. 

13Colombia is reported to produce ferromanganese also, but output is not reported quantitatively and no basis is 
available for estimation. 

Totals for 1978-82 represent estimates for silicon metal plus reported totals for all other types. 

15 Revised to zero. 

ae Includes silicospiegeleisen. 

17Includes ferronickel, if any was produced. 

18Series excludes calcium silicide. 

19]t appears likely that the Republic of Korea produced silicomanganese during 1978-82; during 1978-79, silicoman- 
panas output presumably was included in reported output, but whether it was included with ferromanganese or with 

errosilicon is not clear; in 1980-82, it presumably was included with “Other.” 

2°E-stimates for 1978-79 represent ferrotungsten only; figures for 1980-82 presumably include silicomanganese as well 
55 pessoal unspecified ferroalloys, possibly ferrochromium, but available information is inadequate to permit distribution 

y type. 

21 Estimated figures based on reported exports and an allowance for domestic use. 

22Ferrovanadium only; other minor ferroalloys may be produced, but no basis is available for estimation. 

Soviet production of electric furnace ferroalloys is not reported; estimates provided are based on crude source 
material production and availability for consumption (including estimates) and upon reported ferroalloy trade, including 
data from trading partner countries. 

U.S. production of ferronickel cannot be reported separately in order to conceal corporate proprietary information. 

25U S, output of ferrochromium-silicon includes chromium briquets, exothermic chromium additives, other miscella- 
neous chromium alloys, and chromium metal. 

26Includes ferronickel. 

27Data may not add to totals shown because of independent rounding. 

2®Spiegeleisen for the Federal Republic of Germany is included with blast furnace ferromanganese. 

?9Includes the following quantities specifically identified as ferrosilicon: 1978—86; 1979—87; 1980—71; 1981—55; 1982— 
55. The remainders are not identified except that they are not spiegeleisen or ferromanganese. 


Put B includes silicomanganese (if any was produced) for countries carrying footnote 8 on ferromanganese 
ine. 


31Includes silicospiegeleisen for France. 


2Ferrochromium includes ferrochromium-silicon (if any was produced) for countries carrying footnote 12 on 
ferrochromium data line. 


33“Other” includes ferronickel production for France, Norway, the U.S.S.R., and the United States. 
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Canada.—Union Carbide of Canada Ltd. 
temporarily shut down all ferrosilicon and 
silicon metal operations at its Beauharnois, 
Quebec, plant in May because of weak 
demand. The facility has two 50% ferrosili- 
con furnaces with a combined capacity of 
61,000 tons per year and one silicon metal 
furnace with a capacity of 7,700 tons per 
year. Production of Union Carbide’s stand- 
ard-grade ferromanganese in a single fur- 
nace rated at 99,000 tons per year at the 
Beauharnois plant and of 50% ferrosilicon 
in a single furnace rated at 24,000 tons 
per year at Chicoutimi, Quebec, was not 
affected. 

China. -A severe drought in China's 
Sichuan Province at the beginning of the 
year reduced hydroelectric power supplies 
to ferrosilicon plants there, but apparently 
had only a moderate impact on China’s 
total ferrosilicon output. Although China's 
exports in 1982 of ferrosilicon to Japan were 
37,000 tons, down about one-third from 1981 
exports, 1982 exports of silicon metal to 
Japan were 15,000 tons, about two-fifths 
higher than those of 1981.16 China contin- 
ued to take a larger share of the total world 
ferroalloy market, moving up from sixth 
place in 1981 to fourth place in 1982. 

On June 1, China imposed new export 
taxes on a wide variety of commodities. The 
new taxes on some of the ferroalloy prod- 
ucts were 10% for ferromanganese, ferro- 
chromium, and ferrovanadium, 20% for 
ferrotungsten and ferromolybdenum, and 
30% for ferrosilicon.'* 

The 25-year-old Shanghai ferroalloys 
plant, one of 49 metallurgical operations 
under the jurisdiction of the Shanghai mu- 
nicipal government, has been upgraded and 
is currently producing 130,000 tons of fer- 
roalloys per year, compared with a maxi- 
mum output of 110,000 tons in previous 
years. The Shanghai ferroalloys plant, one 
of the largest in China, produces a full line 
of ferroalloys. Challenges facing the plant's 
overseers are to continue to improve the 
facilities, upgrade the quality of products, 
and adopt technology that would lower 
energy consumption and reduce costs.'* The 
Shanghai plant’s capacity represented 
about 15% of China's total ferroalloy pro- 
duction in 1982. 

Colombia.—Cerro Matoso S.A.'s new 
nickel mine and ferronickel smelter in 
northern Colombia were dedicated on June 
20. The facilities are situated about 250 
miles northwest of Bogota, near Monteliba- 
no in Córdoba Province. The smelter, locat- 
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ed near the mine and designed to produce 
20,000 to 25,000 tons of contained nickel per 
year in the form of ferronickel, began signif- 
icant production in August. The ferronickel 
product contains 35% to 40% nickel. De- 
Spite depressed nickel prices in 1982, the 
relatively high grade of the Cerro Matoso 
deposit and its availability to relatively low- 
cost hydroelectric and natural gas energy 
sources made it one of the few such facilities 
in the world that was economically viable.!* 
Dominican Republic.—Falconbridge Do- 
minicana C. por A. resumed production at 
reduced rates at its nickel-bearing lateritic 
ferronickel operation near Bonao in Sep- 
tember. The smelter, which has a capacity 
of 31,500 tons of contained nickel per year 
as ferronickel, had been shut down since 
January. The facility had operated at re- 
duced capacity since 1980 owing to poor 
market conditions for nickel and high pro- 
duction costs because of extensive energy 
requirements in the form of oil. 
Finland.—Outokumpu Oy established a 
new marketing company, Outokumpu Met- 
als (USA) Inc. in Detroit, Mich., to handle 
sales of its products, such as ferrochro- 
mium, in the United States. The state- 
owned Outokumpu Oy is the largest mining 
and metallurgical company in Finland. Ex- 
pertise in these areas and in other areas 
such as exploration methods, design of spe- 
cial equipment and plants, and technologi- 
cal know-how have enabled the firm to offer 
its services on a worldwide basis. 
Gabon.—The Governments of Gabon and 
France are studying plans for the eventual 
erection of plants in Gabon that would 
produce 94,000 tons per year of ferroman- 
ganese using ore from the Ogoove Mine at 
Moanda and 55,000 tons per year of other 
ferroalloys. The project would involve con- 
siderable infrastructure, such as a railway 
system and a hydroelectric plant, making it 
unlikely for production to begin before the 
1990’s.22 
Greece.—Hellenic Ferroalloys S.A. (EL- 
SI), a 96%-owned subsidiary of Hellenic 
Industrial & Mining Co. of Athens (HIMIC), 
was on schedule to introduce high-carbon 
ferrochromium production into Greece for 
the first time by early 1983. Production of 
ferrochromium at the plant near Volos was 
anticipated to be 50,000 tons per year. 
The ferrochromium plant is part of a plan- 
ned $65 million complex comprising mines, 
ferroalloy plants, and a stainless steel 
plant. ELSI reached an agreement: with 
Outokumpu Oy of Finland in mid-1980 
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for construction of the ferrochromium 
plant. Outokumpu Oy supplied the equip- 
ment and know-how and provided engineer- 
ing and supervision of services. | 

Société Minière et Métallurgique de 
Larymna S.A. (LARCO S. A.), the sole ferro- 
nickel producer in Greece, became the first 
Greek company to be nationalized in 1982. 
The company had been operating in the red 
owing to increased production costs and was 
declared by the Government as “prob- 
lematic.“ 

India.—India appears to have recovered 
completely from a severe power shortage, 
the result of a drought, which forced it to 
cut back production in late 1979. India was 
the world’s 10th leading producer of ferroal- 
loys in 1982, up from 16th place in 1980. 

The new 55% charge chrome plant of 
Ferro Alloys Corp. Ltd. (FACOR) located at 
Randia, near Bhadrak, Balasore district, 
Orissa State, was expected to start produc- 
tion in 1983 at a 55,000-ton-per-year capaci- 
ty. The 45-megavolt-ampere, semiclosed 
stationary-type electric smelting furnace, 
built by M/s. Tanabe Kakoki Co. Ltd. of 
Japan with technical guidance from Nippon 
Kokan Co. Ltd. of Japan, will use local low- 
grade ores from two captive mines, Kathpal 
and Boula, Orissa. Design and engineering 
services for the plant were provided by M. 
N. Dastur & Co. Ltd. of Calcutta. This will 
be India’s first charge chrome plant, al- 
though FACOR currently is India’s only 
noncaptive producer of high-carbon fer- 
rochromium.?5 

In 1982, Indian Metals and Ferro Alloys 
Ltd. (IMFA) was nearing completion of one 
charge chrome plant and beginning con- 
struction on another. The first plant, one of 
the largest of its kind in the world, is 
located at Therubali, Koraput district, 
Orissa State, and is expected to begin pro- 
duction in 1983 at a 50,000-ton-per-year 
capacity. Indian and Albanian ores will be 
used as a feed source to the smelter. Con- 
struction of IMFA’s second charge chrome 
plant near Talcher, Cutlack district, Orissa 
State, began in late 1982, and the plant is 
expected to come onstream by 1985. The 
smelter, which has an annual capacity of 
55,000 tons, was purchased from Elkem for 
$23.5 million. This facility will include a 
captive powerplant, which uses local low- 
grade lignite coal.”¢ 

Orissa Mining Corp. Ltd. (OMC) planned 
to commission a 55,000-ton-per-year charge 
chrome plant that would be built at Bamni- 
pal, Keonjhar district, Orissa State, by 1984. 
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Technology would be provided by Outokum- 
pu Oy and equipment by Voest-Alpine AG 
of Austria. Estimated cost is $37 million. 
The smelter will consume Indian low-grade 
pelletized fines.?’ 

Mettur Chemical and Industrial Corp. 
Ltd. is to begin marketing electronic-grade 
silicon metal by mid-1983. The metal would 
be of a purity comparable to that of metal 
produced elsewhere in the world. 

Italy.—At the end of March, Ferroleghe, 
a subsidiary of Montedison S.p.A., resumed 
ferroalloy operations at two plants. Both 
plants were closed in December 1980 owing 
to weak steel demand. The high-carbon 
ferrochromium plant at Carrara Avenza 
had an annual capacity of 44,000 tons, and 
the ferrosilicon plant at Domodossola had a 
capacity of 20,000 tons. Combined employ- 
ment of the two plants is 320.7* 

Japan.—Japan continued to be the 
world's second leading producer of ferroal- 
loys, but Japanese ferroalloy producers, 
faced with the possibility of a declining 
market share due to rising energy costs and 
competition from imports, have requested 
Government help. The rescue scheme pro- 
posed to the Ministry of International 
Trade and Industry (MITI) is similar to the 
one granted the Japanese aluminum indus- 
try to help structurally depressed indus- 
tries.°° Japanese ferroalloy producers are 
also planning to file dumping suits against 
foreign suppliers. 

Japan's energy agency, a Government- 
controlled body, announced that stockpiling 
of rare metals would begin officially in 
October 1983. The stockpile program will 
include chromium, manganese, vanadium, 
and other metals.?? 

New Caledonia.—A cutback in Société 
Métallurgique le Nickel's (SLN) ferronickel 
production at its Doniambo facility resulted 
in drastic curtailment of operations at two 
of the company's four nickel mines, Poro 
and Nepoui. Weak markets worldwide for 
nickel were cited as the reason.*? 

Norway.—Norway remained the world's 
fifth leading producer, and the cost of power 
continued to be the main problem confront- 
ing Norwegian ferroalloy producers. Fer- 
roalloy producers have joined with other 
power-intensive industries to put pressure 
on the Norwegian Government to cut power 
costs. Norwegian companies have also ask- 
ed the Government to devalue their curren- 
cy to offset Sweden's October 8 deval- 
uation.** Elkem AS and four other smaller 
Norwegian ferroalloy producers have start- 
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ed preliminary negotiations for the estab- 
lishment of a jointly owned company. The 
new firm would supersede the Fesil Group, 
which has marketed much of Norway’s 
ferrosilicon, and would combine all its fer- 
roalloy assets and operations, representing 
more than 15% of Western World ferroal- 
loys production capacity.” Tinfos Jernverk 
AS withdrew from the Fesil Group in July, 
believing that it would be more cost effec- 
tive to sell its ferrosilicon in conjunction 
with its manganese alloys, instead of divid- 
ing its sales organization as it did with the 
Fesil Group. The departure of Tinfos means 
that the Fesil Group no longer-controls the 
majority of Norway’s ferrosilicon capacity. 
Elkem is now Norway’s major producer of 
ferrosilicon.** Most Norwegian producers of 
ferroalloys operated at 50% to 75% of 
capacity in 1982. Fesil-Nord & Co. closed its 
ferrosilicon plant in Finnshes on July 16 
because of weak markets and high power 
costs." Associated Metals and Minerals 
Corp., a metals trading firm in New York, 
had taken a 50% interest in the Thamshavn 
ferrosilicon plant of Orkla Industrier AS. 
The plant produced 75% ferrosilicon and 
had a capacity of 66,000 tons per year.** 
Papua New Guinea.—The Bureau of 
Mines has cooperated with Nord Resources 
Corp. to evaluate the feasibility of smelting 
a lateritic chromite concentrate from New 
Guinea by electric arc furnace processing. 
Results at the Bureau's Albany Research 
Center showed that a commercially accept- 
able grade of high-carbon ferrochromium 
can be prepared from the concentrate.” 
Philippines.—Ferrochrome Philippines 
Inc. (FPI) began testing its new 55,000-ton- 
per-year high-carbon ferrochromium smelt- 
er located at Tagaloan, Misamis Oriental 
Province, on Mindanao Island in September 
1982. The $70 million smelter represents a 
joint venture comprising Voest-Alpine 
(80%) and the Herdis Group of Manila 
(20%). Production was to begin in early 
1983. FPI is the Philippines’ second ferro- 
chromium plant. The first, Ferro-Chem- 
icals Inc., began producing high-carbon fer- 
rochromium in Manticao, Misamis Oriental 
Province, Mindanao Island, in 1976 with an 
annual capacity of 13,000 tons. 
Portugal.—Cia. Portuguesa de Fornos 
Electricos Sarl and Milnorte-Metalurgia do 
Norte Sarl, which produced silicon metal at 
annual capacities of 26,000 and 22,000 tons, 
respectively, shut down their operations in 
May. Fornos Electricos resumed production 
in July in one of its two furnaces following 
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repairs, but Milnorte's two furnaces re- 
mained down pending contract negotiations 
with the Government regarding power 
charges.*! 

South Africa, Republic of.—The world's 
major producer of both ferrochromium and 
vanadium products and the third leading 
producer of ferromanganese, South Africa 
suffered from weak demand due to the 
worldwide reduction in steel production. As 
a result of reduced demand for ferroalloy 
products, many South African producers 
operated at significantly reduced rates. 
South African Manganese Amcor Ltd. (SA- 
MANCOR), the world's largest integrated 
producer of ferroalloys, cut back production 
at a number of its facilities at the beginning 
of the year in an attempt to reduce stockpil- 
ed materials. Highveld Steel and Vana- 
dium Corp. Ltd., cut its output of vanadium 
slag, containing about 25% V;O,, by one- 
third at its Witbank iron and steel works in 
the Transvaal when it shut down two of its 
six submerged-arc ironmaking furnaces in 
November.* A strike by the white South 
African mine workers' unions over wages 
was averted following intervention by the 
Pretoria Government, but black mine work- 
ers, who have no trade union, continued to 
cause disturbances at and around the mines 
in protest of wage levels.** 

Middelburg Steel and Alloys (Pty.) Ltd., a 
major South African producer and exporter 
of ferrochrome, plans to double its ferro- 
chromium capacity of about 300,000 tons 
per year within 10 years by converting its 
existing furnaces from the conventional 
submerged-arc type to the direct-current 
thermal plasma type. Middelburg has or- 
dered a 20-megavolt-ampere direct-current 
arc pilot furnace from ASEA AB, the 
Swedish-based international manufacturer 
of electrical equipment. The pilot furnace 
represents the first step in the conversion 
program and is scheduled for commis- 
sioning in October 1983 at Middelburg's 
Krugersdorp works near Johannesburg. 
The pilot furnace will have an initial capac- 
ity of 28,000 tons per year, to be increased to 
95,000 tons per year, and will operate on 
chromite and coke fines. The relatively new 
plasma technology was developed as a spin- 
off of the U.S. space program.“ 

SAMANCOR, Johannesburg, a principal 
world producer of both manganese ferroal- 
loys and ferrochromium, acquired Middel- 
plaats Manganese Ltd. also of Johan- 
nesburg, from Anglo American Corp. of 
South Africa Ltd. The acquisition has also 
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made SAMANCOR a minority owner of 
Eurominas Electrometalurgica SARL, the 
major Portuguese producer of ferroman- 
ganese, by taking over shares in Eurominas 
formerly held by Middelplaats.** 

Spain.—In addition to the general prob- 
lems of weak ferroalloy markets experi- 
enced by most bulk ferroalloy producers in 
the world, Spanish ferroalloy producers con- 
tinued to suffer in particular from high 
energy costs and from a weakening peseta. 
Spanish bulk ferroalloy producing compa- 
nies such as Carburos Metalicos, Silicio de 
Sabon, Hidro Nitro Espanola, and Ferro- 
aleaciones Espanolas operated their plants 
at only 50% capacity and have requested 
the Government's help to lower energy 
rates." The Spanish Government also add- 
ed a 9% duty on ferrotitanium imports, 
effective February 11, to protect its ferroal- 
loy industry.“ Spain, ranked as the world's 
10th leading producer of ferroalloys in 1980, 
dropped to 12th place in 1981 and remained 
at that level in 1982. x 

Turkey.—The state-owned Etibank is in- 
creasing its high-carbon ferrochromium ca- 
pacity at Elazig from 49,000 to 170,000 tons 
per year. The technology provided by 
Outokumpu Oy is expected to decrease unit 
energy costs. The private sector of Turkey 
has also expressed interest in establishing a 
ferrochromium smelter, possibly with a for- 
eign partner.* An old calcium carbide fur- 
nace at Etibank's Antalya plant has been 
converted for production of 75% ferrosilicon 
at an annual capacity of 6,000 tons. Power 
will be taken from the regular hydroelectric 
supply system. The Turkish Government 
introduced a tariff of 20,000 liras per ton on 
imported ferrosilicon in January, equiva- 
lent to almost one-quarter of the selling 
price of foreign ferrosilicon. Etibank and 
Outokumpu Oy formed a joint venture, 
Etikumpu, which will market Etibank's 
ferroalloys and its metals in Scandinavia.*! 

U. S. S. R.— The U.S.S.R., the world's lead- 
ing producer of ferroalloys, has developed a 
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new, low-cost technique for producing ferro- 
vanadium, according to Novosti. The agency 
stated that the new process produces nitrat- 
ed ferrovanadium with five times the nor- 
mal nitrogen level and claims the process 
uses less energy and costs one-third as much 
as conventional processes. No details of the 
process were available.“? 

Yugoslavia.—Trial production of the new 
FENI ferronickel smelter located in the 
region of Kosovo, near Pristina, in south- 
east Yugoslavia, started late in 1982. The 
smelter, which has an annual capacity of 
13,000 tons of nickel as ferronickel, will 
consume blended ore from two open pit 
mines, Staro Cikatovo and Glavica. The ore 
will be blended to assay 1.82% nickel and 
will produce ferronickel containing 23% to 
25% nickel.*3 

Zimbabwe.—Zimbabwe, the world’s fifth 
leading producer of ferrochromium and pos- 
sessing the second largest chromite reserve 
base, following the Republic of South Afri- 
ca, had to cut back production because of 
weak demand by the international steel 
market. Zimbabwe Alloys (formerly Rho- 
dall), the Anglo American-controlled plant 
in Que Que, and the second largest producer 
of ferrochromium in Zimbabwe, was having 
financial problems and to avoid imminent 
cutbacks in output and staff, requested 
Government help.** 

The Government of Zimbabwe continued 
with its plan for establishment of its state- 
owned Minerals Marketing Corp. which 
would ultimately take over all export mar- 
keting from private mining companies such 
as chrome ore and ferrochromium pro- 
ducers.55 To assist its industries, the Zim- 
babwe Government was also attempting 
to develop closer ties between its ferroalloy 
and fledgling steel industries as part of its 
continuing goal to export value-added prod- 
ucts rather than ores or other raw mate- 
rials.‘ The Zimbabwe Government also 
moved to devalue its currency by 20% to 
boost sagging export-derived revenue.’ 


TECHNOLOGY 


Bureau of Mines research programs to 
reduce U.S. dependence on imported strate- 
gic and critical materials were continued 
during 1982. Many recent research investi- 
gations were conducted by the Bureau of 
Mines to help assure an adequate and 
dependable supply of minerals and materi- 
als necessary for national, economic, and 
strategic needs, and to conserve energy. 


Feasibility studies were conducted to deter- 
mine if a satisfactory ferrochromium prod- 
uct could be obtained from domestic low- 
grade chromite from mines in the Western 
States by prereduction of the chromite to 
provide suitable charge material for con- 
ventional submerged-arc smelting. Meth- 
ods to prepare ferrochromium containing 
less than 2% carbon by vacuum reduction of 
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chromite with carbonaceous materials to 
reduce energy requirements were inves- 
tigated. Technology was also developed to 
recycle stainless and other specialty steel- 
making wastes, to recover chromium from 
nickel-cobalt laterite and laterite leach 
residue,?! and to recover chromium and 
other critical and strategic elements from 
superalloy scrap and other types of scrap 
metals.** Methods for identifying scrap met- 
als to select those most suited for effective 
recycling of critical and strategic materials 
were also assessed.“ Additionally, substi- 
tutes were developed to replace part or all 
of the chromium in stainless steels.** Japa- 
nese steelmakers continued to work toward 
their goal of producing totally additive-free 
high-strength steels. Nippon Steel Corp. is 
investigating high-strength, low-alloy steel 
technology in an attempt to develop con- 
trolled rolling methods that will enable use 
of less alloying elements in order to reduce 
costs. Nippon Steel and Sumitomo Metal 
Industries Ltd. are planning to use less 
ferrovanadium and ferrocolumbium in line 
pipe steel and to replace these ferroalloys 
with ferrotitanium or other ferroalloys such 
as ferromanganese.*5 | 

Amorphous metals have the potential for 
significant energy savings in electrical de- 
vices such as the cores of transformers and 
motors. Amorphous metals are described as 
glassy metals because they are produced by 
very rapid cooling from the molten state, 
which results in a random structure similar 
to that of glass. In 1977, core losses from 
electrical devices amounted to 97 billion 
kilowatt-hours of power. The lost energy 
was worth $2.9 billion and equivalent to 
the capacity of nineteen 1,000-megawatt 
powerplants. One of the leading companies 
in the amorphous metal field is Allied 
Corp., which has developed a product under 
the trade name, Metglas. The composition 
of amorphous metals typically is iron or 
iron and nickel mixed with relatively inex- 
pensive metalloids such as boron or silicon, 
normaly added as a ferroalloy. Allied 
claims that if the silicon-steel cores now 
used in powerline transformers were re- 
placed by a Metglas alloy, power losses 
could be reduced by about two-thirds. 

Distington Engineering Contracting, the 
engineering and plant construction subsid- 
iary of British Steel Corp. (BSC), developed 
a new process for the casting and fragment- 
izing of ferroalloys and other products. The 
process involves the pouring of molten ma- 
terial, such as a ferroalloy, from a tundish 
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over a weir onto an open conveyor, followed 
by cooling. The resulting cast strip is frag- 
mentized in a conventional hammer mill. 
The fragmented product can be produced in 
a range of sizes suitable for continuous 
feeding to electric arc furnaces. Fines can 
be reduced to 0.595 of the total fragmented 
product.®’ 

Laclede Steel Co., Alton, III., recently 
acquired calcium wire injection technology 
to improve the properties of its strand-cast 
bar products. Developed by Pfizer Calcium 
Metal Products, a department of Pfizer 
Inc.’s Pigments, Metals and Minerals Div., 
Wallingford, Conn., the new wire injection 
technology uses steel-sheathed, calcium- 
iron-cored wire to enhance the surface and 
internal quality of aluminum-treated, fine- 
grained steels. The wire can be injected 
deep into the molten steel via the continu- 
ous caster’s tundish or ingot molds, or into a 
ladle. Until recently, calcium metal, one of 
the most powerful deoxidizers used in steel- 
making and an excellent desulfurizer, could 
not be readily injected into steel melts 
because metallurgical-grade calcium metal 
boils at 1350* C and was ineffective at 
steelmaking temperatures owing to rapid 
vaporization. Experience with the new tech- 
nique of injecting calcium as a calcium-iron 
alloy, cladded with steel, indicates that this 
method of addition is superior to other 
commercially tested aluminum oxide and 
sulfide shape control methods.** l 
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Fluorspar 


By Lawrence Pelham! 


Domestic shipments of finished fluorspar 
decreased in 1982 by 33% and, for only the 
second time since 1938, failed to exceed 
100,000 short tons. The decline in domestic 
production was caused primarily by the 
closure for most of the year of mining 
operations by the Inverness Mining Co. and 
by reduced demand for fluorine materials 
by the aluminum and steel industries. Do- 
mestic fluosilicic acid (H- Si F.) recovery, a 
byproduct of phosphoric acid plants, was 
below 1981 production. In the chemical 
industry, H- Si F. augments fluorspar as a 
source of fluorine. Reported domestic and 
world prices showed little change. 

The United States continued to depend on 
foreign sources to supply over 85% of its 
fluorspar requirements. Mexico remained 
the largest supplier of metallurgical- and 
acid-grade fluorspar, but with a significant- 
ly smaller share of the U.S. market than in 
recent years. The Republic of South Africa, 
the second largest supplier, maintained the 
same U.S. market share as in 1981, whereas 


China, Italy, Spain, and Morocco made sig- 
nificant gains in market share. 

Domestic Data Coverage.—Domestic pro- 
duction data for fluorspar are developed by 
the Bureau of Mines by means of four 
separate, voluntary surveys of U.S. oper- 
ations. Surveys are conducted to obtain 
fluorspar mine production and shipments, 
H,: Si Fe production, briquet production, and 
fluorspar consumption. Of the five fluorspar 
mining operations, eight H- Si F, producers, 
and six briquet producers to which a survey 
request was sent for the three production 
surveys, 100% responded, representing 
100% of the production data shown in table 
1. The consumption survey covers approx- 
imately 190 operations quarterly and 67 
additional operations on an annual basis. A 
response of 85% to 90% is common for the 
quarterly survey; 70% of the annually 
canvassed operations typically respond, and 
86% of the apparent consumption data 
shown in table 1 are accounted for by 
reported data. 


Table 1.—Salient fluorspar statistics! 
1978 1979 1980 1981 1982 
United States: 
Production: 
Mine production short tons 447,876 407,054 312,092 415,862 199,714 
Material beneficiated. ______ _ do____ 447,560 355,655 321,219 419,058 231,726 
Material recovered ___ _ — do_ ___ 124,947 106,099 88,831 111,281 76,316 
Finished (shipments) MICE do_ 129,428 109,299 92,635 115,404 77,017 
Value f.o.b. mine thousands_ $13,261 $12,162 $12,611 $18,412 $13,293 
e short tons 267 14,454 17,865 11.261 10,573 
Value __ _ _ _ _ _ _ _ _ thousands. . $1,339 $1,660 $1,194 $1,084 
Imports for consumption 3 short tons 916,703 1,021,085 899,219 826,783 543,7 
Value thousands- $67,569 0,090 $94,103 $104,938 $67,665 
Consumption (reported) _ _ _ _ _ _ short tons 1,203,448 1,135,451 976,644 932,855 530,565 
Consumption (apparent)? |... . ... do... 1,062,988 1,090, 665 1,017,559 897,572 618,493 
Stocks, Dec. 31: 
Domestic mines: 
Crude eomm do... 121,329 166,619 213,204 200,698 164,094 
Finished __ _ _ _ do... 4,322 5,400 8,930 12, .924 10,816 
Consumer do_ _ _ _ 201,158 226,423 182,853 216,207 207,880 
World: Production do... 15,142,356 75, 083,570 5,314,221 55,567,872 25, 003, 248 
“Estimated. Preliminary. Revised. 


Does not include fluosilicic acid (H2SiFe) or imports of hydrofluoric acid (HF) and cryolite. 


3C.i.f. U.S. port. 


5A pparent consumption includes finished shipments plus imports, minus exports, minus consumer stocks difference. 
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Legislation and Government Pro- 
grams.—On March 13, 1981, the President 
announced the beginning of a major pur- 
chase program for the National Defense 
Stockpile. Fluorspar was listed as a priority 
material to be acquired. Although funds 
were appropriated for the program in 1982, 
no fluorspar was added to or deleted from 
the stockpile. The current U.S. Government 
stockpile goals for fluorspar are 1.4 million 
tons for acid grade and 1.7 million tons for 
metallurgical grade. At yearend, the Gov- 
ernment stockpile inventory was 895,983 
tons of acid grade and 411,738 tons of metal- 
lurgical grade. 

The ban on the sale and manufacture of 
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“nonessential” aerosol products containing 
chlorofluorocarbons (CFC), which was insti- 
tuted in April 1979, continued. The ban was 
instituted because of the uncertainty of the 
role of CFC in the depletion of stratospheric 
ozone. 

As in previous years, a 22% depletion 
allowance was granted against Federal in- 
come tax applied to the mining of domestic 
fluorspar compared with a 14% allowance 
for foreign production. 

U.S. import duties remained in effect for 
all grades of fluorspar. The duty was $1.875 
per ton for acid grade and 13.5% ad valorem 
for ceramic and metallurgical grades. 


DOMESTIC PRODUCTION 


Shipments of finished fluorspar from do- 
mestic mining operations decreased 33% to 
77,000 tons in 1982. Illinois was the leading 
producing State, accounting for well over 
90% of all U.S. shipments. Statistics on 
shipments of fluorspar by State and by 
grade are withheld to avoid disclosing com- 
pany proprietary data. 

Ozark-Mahoning Co., the Nation's largest 
fluorspar producer, operated mines and 
plants in Pope and Hardin Counties, Ill. In 
April, Inverness stopped production from 
its mines and mill near Cave-In-Rock, Ill., 
and did not reopen in 1982. According to its 
management, the Inverness operation was 
closed because of high mining costs and the 
high value of the dollar, making foreign 
material attractive economically. Inverness, 
while closed, serviced its customers by de- 
livering fluorspar that had been purchased 
from Mexico and dried. The only other ac- 
tive fluorspar producer in Illinois was the 
Hastie Trucking and Mining Co., which 
operated near Cave-In-Rock. 

In the West, J. Irving Crowell, Jr. and 
Sons operated its Crowell-Daisy Mine in 
Nye County, Nev. D & F Minerals Co. 
continued operations at its Paisano Mines, 
south of Alpine, Tex. 

Reported production of fluorspar briquets 
for use in steel furnaces was approximately 
14,000 tons; 1981 production was approxi- 
mately 127,000 tons. Two of the six plants 
that operated in 1981 closed during 1982. 
Fluorspar briquets, made mostly from im- 
ported concentrates, range in calcium fluo- 
ride (CaF;) content from 25% to 95% and 
contain various combinations of manganese 
dioxide, ferric oxide, alumina, dolomite, hy- 
drated lime, flue dust, feldspar, soda ash, 


olivine, ilmenite, and mill scale sweepings, 
along with binding agents. 

Eight plants processing phosphate rock 
for the production of phosphoric acid re- 
covered nearly 36,700 tons of H;SiF, in 1982 
compared with nearly 43,000 tons in 1981. 
Total H- Si F. shipments were 36,400 tons in 
1982; 35% was used to make silicofluoride; 
32%, for water fluoridation chemicals; 26%, 
for aluminum fluoride (AlIF;) and synthetic 
cryolite; and 7%, for other chemicals. 

Allied Chemical Co., the world's largest 
producer of elemental fluorine, broke 
ground for a pilot plant in Metropolis, Ill., 
to develop products based on fluorinated 
carbon. The plant, designed with a capacity 
of several thousand pounds per year, was 
intended to provide a domestic source of 
fluorinated carbon, stimulate faster devel- 
opment of uses for fluorinated carbon, and 
provide operating experience for a commer- 
cial plant in the future. 

Halocarbon Products Corp. began con- 
struction of a plant in Aiken County, S.C., 
to make trifluoroacetic acid and trifluor- 
oethanol; completion was scheduled for 
1983. 

Pennwalt Corp. planned to modernize 
and expand its Isotron gaseous-chloro- 
fluorocarbon plant at Calvert City, Ky.; 
these products are used primarily as refrig- 
erants, blowing agent for foamed plastics, 
and as precursors in the production of 
plastic and elastomers. Pennwalt was also 
expanding its capacity at Calvert City, Ky., 
to produce Isotron polyvinylidene-fluoride 
(PVDF) resins. Pennwalt announced plans 
to build a Kynar PVDF plant in New 
Jersey. The new plant was expected to 
double the company's PVDF capacity. Ky- 
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nar polymer is a high-performance plastic 
resin traditionally used in the architectural 
and construction industries as a base for 
long-life finishes to protect aluminum and 
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galvanized steel exteriors. It is also used as 
an insulator in the electronics industry and 
in lining materials for piping, valves, and 
pumps in the chemical process industry. 


CONSUMPTION AND USES 


Certain fluorspar end users require a 
specified grade of material. Acid-grade 
fluorspar, containing greater than 97% 
CaF;, is used as feedstock in the manufac- 
ture of hydrofluoric acid (HF), a key ingredi- 
ent in the aluminum, fluorochemical, and 
uranium industries. Ceramic-grade fluor- 
spar, containing 85% to 95% CaF;, is used 
in the ceramics industry for the production 
of glass and enamel. Metallurgical-grade 
fluorspar (met-spar) containing 60% to 
85% or more CafFa, is used primarily by the 
iron and steel industry as a flux. Tradition- 
ally, U.S. steelmakers have used met-spar 
containing a minimum of. 70% effective 
Ca Fa; however, lower grade material and 
briquets have gained widespread usage. 

Reported domestic consumption of fluor- 
spar in 1982 decreased 4396 from the 1981 
total. The HF and steel industries account- 
ed for 59% and 39%, respectively, of 1982 
demand. According to the American Iron 
and Steel Institute (AISD, raw steel produc- 
tion was 72.9 million tons in 1982, or 47.0 
million tons less than in 1981. A comparison 
of the AISI data with fluorspar consump- 
tion data collected in the Bureau of Mines 
canvass of U.S. steel producers shows a 
decreasing rate of fluorspar consumption 
per ton of raw steel produced during 1980- 
82. On the basis of furnace type, the average 
fluorspar consumption per ton of raw steel 
was as follows: 


Fluorspar consumption 


Type of furnace (pounds per ton) 
1980 1981 1982 
Open hearth- _~_________ 8.90 9.90 9.89 
Basic oxygen 7.08 6.59 5.65 
Electric. ---------—- 4.20 3.20 3.69 
Industry average 6.51 6.02 5.43 


In the ceramics industry, fluorspar was 
used as a flux and as an opacifier in the 
production of flint glass, white or opal glass, 
and enamels. Fluorspar was used in the 
manufacture of fiberglass, aluminum, ce- 
ment, and brick, and was also used in the 
melt shop by the foundry industry. 

Seven companies operating 11 plants pro- 
duced HF in 1982. The U.S. Department of 
Commerce, Bureau of the Census, reported 
that HF “produced and withdrawn from the 


system" in 1982 amounted to approximately 
138,500 tons on an anhydrous basis, com- 
pared with 171,500 tons in 1981. Imports of 
70% HF augmenting domestic production 
amounted to 103,000 tons in 1982, a 2.5% 
decrease from that of 1981. 

CFC production in 12 plants by 5 produc- 
ing companies was a major end use for HF. 
According to U.S. International Trade Com- 
mission data, 1982 production of trichloro- 
fluoromethane (F-11) was 73,300 tons, di- 
chlorodifluoromethane (F-12) output was 
128,200 tons, and chlorodifluoromethane (F- 
22) production was 88,100 tons. Compared 
with 1981 production, F-11 production de- 
creased 7.1%, F-12 output decreased 13.8%, 
and F-22 production decreased 25.8%. The 
major uses of CFC were as refrigerants, 
foam-blowing agents, and fluorinated sol- 
vents. The use of CFC as aerosol spray 
propellants was restricted to essential prod- 
ucts; by and large, CFC had been replaced 
by hydrocarbons and carbon dioxide. 

Another major use of HF was in the 
synthesis of fluorine chemicals used in the 
Hall process to reduce alumina to primary 
aluminum. Six companies accounted for 
most of the domestic production of AIF; and 
synthetic cryolite for use by the aluminum 
industry. Domestic primary aluminum pro- 
duction was 3.6 million tons in 1982. An 
estimated 40 to 60 pounds of fluorine was 
consumed for each ton of aluminum pro- 
duced. 

HF was consumed in the process to con- 
centrate uranium isotope 235 for use as 
nuclear fuel. In this process, the UsOs con- 
centrate from ore is reacted with HF to 
produce UF., which is converted to gaseous 
UF. upon the addition of fluorine gas. 

HF was also used in stainless steel pickl- 
ing, petroleum alkylation, glass etching, oil 
and gas well treatment, and in the manu- 
facture of a host of fluorine chemicals used 
in dielectrics, metallurgy, wood preserva- 
tives, pesticides, mouthwashes and decay- 
preventing dentifrices, plastics, and water 
fluoridation. 

H.SiF, supplemented fluorspar as a 
source of fluorine. Approximately 36,700 
tons of H,SiF, was produced in 1982 and 
36,400 tons was sold or used. Of the total 
sold or used, 11,800 tons valued at $739,000 
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was used for water fluoridation and 9,500 the production of silicofluoride, laundry 
tons valued at $427,000 was used in the sour, and concrete conditioner. 
aluminum industry. H- Si F. was also used in 


Table 2.—Reported domestic consumption of fluorspar, by end use and grade 


(Short tons) 
Containing more Containing not 
than 97% more than 97% Total 
End use or product CaFa CaF. 
~ 1981 1982 1981 1982 1981 1982 
Hydrofluoric acid ______________________ 525,764 311,641 — 825,764 311,641 
Glass and fiber glass 5,510 3,877 4,715 1,996 10, ; 
Enamel and pottery- - - -- ---------------- W W 1,224 1,009 1,2 ; 
Welding rod coatingnsgsss 728 480 1,122 1,382 1,850 1,862 
Primary aluminum and magnesium 526 W ae 526 
Iron and steel castinnsgsgsgs = == 12,304 10,403 12,304 10,403 
Open-hearth furnacfe _ des s= 66,595 30,201 66,595 30,201 
Basic oxygen furnaces __________________~_ W 241,156 127,955 241,156 127,955 
Electric furnaces __ _ 18,056 11,222 53,159 28,429 71,215 39,651 
OLher a uu =S Sas oe EN E 119 180 1,877 1,790 1,996 I 
J ges fh i LL: 550,708 327,400 382,152 203,165 932,855 530,565 
Stocks, Dec. 891___ 2222222 22 2L. -- 68,264 103,057 147,943 104,828 216,207 207,880 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 


Table 3.—Reported consumption of subacid grades of fluorspar in 1982, 


by end use and form 
(Short tons) 
Containing not more than 97% Ca Fa 
End use or product Flotation Lump or Briquets or 
concentrates gravel pellets 
Chemicals and allied products: Welding fluxes —----------------- 1,435 8 es 
Glass, ceramic, bricks: 
Gͤͤũũù˙ Ay SS E 1,973 W NM 
Other glass, clay products... - - - - - - -- ------—---------———- 1,071 W E 
Primary metals: 
Steel mills: 
Open-hearth furnaſee s 94 29, 954 153 
Basic oxygen furnaces __ _ _ 5,070 71,791 51,094 
Electric furnaces __ _ _ 2222222222222 884 25,384 1,943 
Iron and steel foundries ______________~_______________~_ W 4,659 5,132 
Other identified end uses __ sss 13 1,915 m 
%%%%;ͤ;]4]4]44gggfffgffſßfßßßꝗ0ꝗ5ꝗ ²⁰:. 10,540 133,703 58,922 


W Withheld to avoid disclosing company proprietary data; included with Other identified end uses. 


Table 4.—Fluorspar (domestic and foreign) consumed in the United States, by State 


(Short tons) 
State 1981 1982 

Alabama, Kentucky, Tennesse 78,637 63,371 
Arizona, Colorado, Utah ____________________________ LLL ee 23,473 9,677 
Arkansas, Kansas, Louisiana, Missouri __ _ _ _ _ __-_____ 133,696 48,806 
/// M nb s pee a RUE AEM ꝙ“ꝙ—ꝙdmꝓIl. yx ne ARE 22,833 4,380 
Connecticut, Massachusetts, New York, Rhode Islandgqaqqg 12,565 8,365 
Dhoo- e a a oe SEMESTRE Sua yas m Z u ies a 31,147 ` 10,585 
/ͤ»ù .f ³¹ mn mk ae nea ao ates Sey DC Ed EU LET 50,461 627 
T ùù h ³⁰³ AAA me ea ees T S alla . on d pos 12,286 6,252 
New Jersey i a tae Sr in ees y E a Fane 19,525 13,396 
%%% ng yqqß x w mt 101,341 66,605 
Oregon and Washington - - - - - -- --------------------—----—-------———- 516 190 
FFF -sanana Su L Tu LLL a y 72 L L Sus 104,462 51,955 
OM s 2 u PTT... d x Lu S Set cee y y y eh BI 275,806 167,568 
West Virginia bb ] Mc BOSE See eee nat ĩ eae 38,772 29,648 
%%%) ͥ‚Aͥͥ ⅛ u ͥ yy k ua AL y y ee ie ei E 27, 335 11,140 

//ôö˙Ü⁵5e é ]³⅛V ⅛ oe S x ELE iit 932, 855 ^ 530,565 


! Includes Iowa, Maryland, Virginia, and Wisconsin. 
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STOCKS 


The 1982 yearend mine stocks of finished 
fluorspar totaled 10,800 tons, 16% lower 
than that at yearend 1981. Consumer stocks 
decreased from 216,200 tons in 1981 to 


cluded 896,000 tons of acid-grade fluorspar, 
of which 630 tons was considered nonstock- 
pile grade, and 411,700 tons of metallur- 
gical-grade fluorspar, of which 116,863 tons 


207,900 tons in 1982. Government stockpiles was nonstockpile grade. 
of fluorspar remained unchanged and in- 
PRICES 


Prices of metallurgical-grade and acid- 
grade fluorspar reported in the Engineering 
& Mining Journal (E&MJ) by domestic pro- 
ducers and importers showed no significant 
changes in 1982. E&MJ yearend price quo- 
tations presented in table 5 serve as a 
general guide, but do not necessarily reflect 
actual transactions. 

Yearend price quotations in the Chemical 
Marketing Reporter (CMR) were $72 per 
100 pounds, f.o.b. plant, tank cars for anhy- 


drous HF. For aqueous HF, 70% in 55-gal- 
lon tanks or 30-gallon drums, f.o.b. plant, 
prices were quoted as $56 per 100 pounds. 
CMR yearend prices for cryolite and AIF;, 
at $550 per ton and $0.175 per pound, 
respectively, in bulk, ex-works, were 
unchanged from those of 1981. However, 
industry sources indicated that AIF’ sold for 
as high as $0.50 per pound. The Bureau of 
Mines does not have information concern- 
ing actual contract prices. 


Table 5.— Prices of domestic and imported fluorspar 
(Dollars per short ton) 


Domestic, f.o.b. Illinois-Kentucky: 


Metallurgical: 70% effective Ca Fa briquets 


Ceramic, variable calcite and silica: 


rioa 


Mexican: 
Metallurgical: 


10% effective CaF, f.o.b. vessel, Tampico ------- 
10% effective Ca Fa, f.o.b. cars, Mexican border 
Acid, bulk: 97 + , Mexican border 


1C.if. east coast, Great Lakes, and Gulf ports. 
?U.S. import duty, insurance, and freight not included. 


88% effective Ca Fa briquets 
European and South African: ! Acid, term contracts 


1981 1982 
uiu tue t c Le 110 110 
NR REUNIR TERRE TR 100 100 
hue ee ge D ME 165 170 
DTE PM 165 -175 165 -175 
"c 171 180 
— ———— PR 179 179 
— HO I ÜÓ 175 -180 175 -180 
FFC 111.84 111.84 


107.40 
135.47-141.02 


Source: Engineering & Mining Journal, December 1981 and 1982. 


FOREIGN TRADE 


According to the Bureau of the Census 
data, U.S. fluorspar exports totaled 10,600 
tons in 1982, about 700 tons less than 
exports in 1981. As U.S. exports are not 
reported by grade, they may include acid-, 
ceramic-, and metallurgical-grade fluorspar 
and briquets manufactured from domestic 
ore. Synthetic cryolite exports totaled 
32,078 tons valued at $8.3 million in 1982. 

U.S. imports of fluorspar declined 34% 
from those of 1981. Acid-grade imports were 


down 29%, while imports of subacid-grade 
material were down 47% compared with 
those of 1981. Imports from Mexico, the 
largest foreign supplier, were 37% of all 
1982 U.S. fluorspar imports. The Republic 
of South Africa supplied 30%; China, 16%; 
Italy, 7%; Spain, 7%; and Morocco, 2%. 
Small quantities were also imported from 
Canada. | 

The origin of fluorspar imports was sig- 
nificantly different in 1982 compared with 
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that of 1981 and previous years when Mexi- 
co held a much greater share of the U.S. 
market. In 1981, Mexico supplied 60% of 
U.S. fluorspar imports. Most of the lost 
Mexican share of the U.S. market went to 
China, which supplied only 3% of US. 
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and Japan were the leading suppliers. Al- 
though imports of cryolite from most coun- 
tries decreased 50% or more, imports from 
Japan increased 130%, and cryolite was 
imported from Sweden in 1982 but not in 
1981. Imports of HF decreased 3% to 


103,000 tons. Mexico and Canada continued 
to be the major suppliers of imported HF. 
Data on exports and imports of AIF; were 
not available. 


imports in 1981. Morocco did not export 
fluorspar to the United States in 1981. 

U.S. imports of synthetic cryolite de- 
creased 13% in 1982. Denmark, Canada, 


Table 6.—U.S. exports of fluorspar 


1981 1982 
Country Quantity Quantity 
(short tons) Value (short tons) Value 

ü %%%OÜUbVÜöö'U n es os | $4,939 30 $2,990 
CYNE -ne a sb E de 888 10,078 995,400 9,702 973,449 
lee at ͥ]Ü¹ÜÜÜ1¹t¹ſ eg es hee 8 118 11,766 104 10,434 
Dominican Republi 447 81,589 224 32,334 
Germany, Federal Republic ob 23 2,266 105 10,450 
Chiau saaana ts sO Oe ry 2 15 1,474 67 14,520 
Japan = z é ...... d.... ͤ 8 28 2, 800 I a 
Ä a a ir Dum rs Le RS à pe 17 1,700 
N ³⁰¹-ſſ dd 8 6 534 = = ae 
hg n Sage tt ⁰ ß 8 166 55,862 = -— 
Venezuela LL S s -L 331 36,870 324 37,678 

Tob eue dd tL ete 11,261 1,193,500 10,573 1,083,555 


Table 7.—U.S. imports for consumption of fluorspar, by country and customs district 


1981 1982 
Country and customs district ; Value ; Value 
Quantity (thousands) Quantity (thousands) 
(short tons) - (short tons) š 
Customs C.i.f. Customs C. i. f. 
CONTAINING MORE THAN 97% CALCIUM FLUORIDE (Ca Fa) 
Canada: 
Buffalo________________ EN = ane 4 $1 $1 
Laredo ________________ 664 $93 $93 a= P d 
Seattle zi m" DS 31 3 4 
Total = go Rma 664 93 93 4] 4 5 
China: 
Baltimore URS RN E: 220 27 46 
Houston ae nS ye 6,216 636 683 
Total: 2 n A Suysa =, E 8 6,436 663 729 
Italy: 
Galveston ______________ 33,826 4,381 9,178 zs EN 
Houston "P: = x 40,481 9,135 5,811 
Tete Se 33,826 4,381 5.178 40,481 5,135 5,811 
Mexico: 
Detroit iin, emus — T — 1,328 99 108 
El Paso- 2 -2-22-22 85,219 11,396 11,484 65,733 8,827 8,827 
Laredo ________________ 178,209 21,681 21,790 80,120 9,747 9,747 
Philadelphia 10.978 1.424 1.479 Bite eer = 
Total. AAA es ase 274,406 34,501 34,753 147,181 18,673 18,682 
Morocco: New Orleans ix Da E 13,393 1,991 2,132 
South Africa, Republic of: 
Galveston ______________ 7,123 1,052 1,284 me T NS 
Houston 40,708 4,640 5,145 22,653 2,249 2,812 
Laredo «ou nk on een ds 15,213 1,535 1,916 10,194 1,151 1,376 
New Orleans ____________ 163,101 20,151 24,008 112,663 12,846 16,075 
Philadelphia 9,035 1.147 1.214 15,214 1.777 1,948 
Total: A 235,240 28.525 34,167 160,724 18,123 22,271 
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Table 7.—U.S. imports for consumption of fluorspar, by country and customs district 


—Continued 
1981 1982 
twi I Value I Value 
Country and customs district Quantity (thousands) Quantity (thousands) 
(short tons (short tons 
Customs C. i. f. Customs C. i.f. 
CONTAINING MORE THAN 97% CALCIUM FLUORIDE (CaF 2)—Continued 
Spain: 
Cleveland _____________ _ 19,211 $2,488 $2,793 33,282 $3,756 $4,365 
Laredo — ae a u a 7,636 1,074 1,228 ae "e T 
New Orleans _ S — — "493 6,549 899 999 
NOs u u uuu mes 26,847 3,562 4,021 39,831 4,655 5,364 
Grand total 570,983 71,062 78,212 408,087 49,244 54,994 
CONTAINING NOT MORE THAN 97% CALCIUM FLUORIDE (CaF 92) 
Canada: 
Buffalo -- ------------—-- 19 1 1 ie TA A 
Detroit ----—---------—- 85 6 8 oo a A 
rr 104 7 9 P E m 
China: 
Baltimore S T" Eck 15,636 951 1,523 
New Orlen 25,604 1,460 1,529 63,510 3,599 §,251 
Total. ee ee 25,604 1,460 1,529 79,146 4,550 6,774 
Mexico 
Baltimore 26,939 2,800 3,280 3,381 240 323 
Buffalo________________ „533 280 303 
El Paso 28,234 2,578 2,758 14,128 1,253 1,253 
O i ubl s le rent ane 120,985 12,484 12,553 30,463 3,270 3,210 
New Orleans ____________ 23,08 ,581 3,036 5,836 652 841 
New York ______________ 445 48 48 > = = Ais 
Philadelphia 16,937 1.725 2,007 . s. Tv 
Total 2 ——— z 22 SEL 219,158 22,496 23,985 53,808 5,415 5,687 
South Africa, Republic of: 
Detroit om ie we 10,933 827 1,202 BN m E 
New Orleans ........-..- ct um pn 2,656 157 200 
Total 10,933 827 1,202 2,656 157 200 
Sweden: Houston 1 1 1 w a on 
Italy: Los Angeles e ate ee! 26 8 10 
Grand total. 225,800 24.791 26,26 135636 = 10,130 126671 
Table 8.—U.S. imports for consumption of 70% hydrofluoric acid 
| 1981 1982 
Country | Quantity Value, c.i.f. Quantity Value, c.i.f. 
(short tons) (thousands) (short tons) (thousands) 
Kaser DE LI 17 $22 E T 
Belgium --------------------—-- m E 1 (1) 
S · AAA esr vi 39,929 40,915 34,259 $35,389 
Germany, Federal Republic of__ _______- 36 56 1 4 
JUDA iu . n eh 2,555 2,385 3,560 3,087 
F 22222 es az = s Es 63,086 68,121 65,132 63,192 
United Kingdommʒʒk | (1) 13 m o 
/ §·˙·¹— d im Succ Ls 105,623 111,512 102,953 101,672 


1Less than 1/2 unit. 
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Table 9.—U.S. imports for consumption of cryolite! 


1981 1982 
Country Quantity Value, c.i.f. Quantity Value, c.i.f. 
(short tons) (thousands) (short tons) (thousands) 
Canada ul cech ey A 1,782 $1,043 892 $519 
China; d no eoe ee es Ses 821 305 216 181 
Denmark ___ ⁰⁰ʒ 2,595 1,858 1,082 925 
Germany, Federal Republic of 91 67 49 36 
Greenland... _ 80 47 66 
Din ocean s te 2 1,599 1,199 3,681 2,460 
Netherlands 68 53 89 
P ³˙¹1wꝛꝛꝛĩ . eee 61 28 
Switzerland_____________________ 1 ENS e 
United Kingdom __________________ 140 111 22 8 
r anean tu2 7,188 4,679 6,218 24.266 


1Only the material from Denmark is natural cryolite; all other material is synthetic. 
2Data do not add to total shown because of independent rounding. 


WORLD REVIEW 


World production of fluorspar decreased 
10% in 1982 to 5.0 million tons. Mexico, 
with 1696 of the world total, remained the 
world's leading producer, followed by, in 
descending order, Mongolia, the U.S.S.R., 
China, the Republic of South Africa, Spain, 
Thailand, and France. Fluorspar was pro- 
duced commercially in more than 30 na- 
tions worldwide. 

Canada.—Canada has had no fluorspar 
production since 1977. In British Columbia, 
Eaglet Mines, Ltd., continued planning and 
exploration work at its fluorite property 
near Quesnel Lake. Eaglet announced indi- 
cated minable reserves of 20.7 million met- 
ric tons containing 11.6% fluorspar. 

China.— China exported acid-grade fluor- 
spar to the United States for the first time 
in 1982. Metallurgical-grade exports to the 
United States more than tripled, pri- 
marily because the price of Chinese ma- 


terial was less than that of other major 
exporters. 

Mexico.—Mexico retained its position as 
the world's largest fluorspar producer, but 
by a much smaller margin. Production of 
both acid- and metallurgical-grade material 
was down significantly. Cía. Minera Las 
Cuevas, S.A., operating the world's largest 
fluorspar mine, produced approximately 
300,000 tons of fluorspar in 1982, compared 
with nearly 450,000 tons in 1981. Las Cue- 
vas was expanding its mill capacity to 
330,000 tons per year of acid-grade fluor- 
spar, with an option to increase to 440,000 
tons per year if required. Table 10 shows 
Mexican fluorspar sales, as reported by the 
Mexican  Fluorspar Institute (Instituto 
Mexicano de la Florita), for 1978-82. 


! Physical scientist, Division of Industrial Minerals. 


Table 10.—Sales of Mexican fluorspar, by grade 


(Short tons) 

Grade 1978 1979 1980 1981 1982 
Sr -—- 249,102 196,436 236,470 211,949 112,894 
(( erra ee a as Oe c 327,937 306,494 312,218 250,647 124,110 
Ceram e nera n yy E LEAL LI 8 49,726 85,523 96,167 100,620 27,259 
6˙iU ⅛0’ h E ⁰ mm E EE 540,259 588,572 564,608 533,987 339,443 


Courtesy of Instituto Mexicano de la Florita. 
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Table 11.—Fluorspar: World production, by country: 


(Short tons) 

Country? and grade? 1978 1979 1980 1981P 1982* 
Argentina. 29,482 41.972 17,050 22,878 20,000 
Brazil:* 

Direct shipping ore, grade unspecified (sales) - 513 1117 e110 e100 110 
Beneficiated product (output): 
Acid grade DUAE PEST RREM 84,363 29,599 36,078 89,932 38,600 
Metallurgical grade 83,247 28,161 24,956 19,184 18,700 
J77;»ö;— a Sn 68,123 57,877 61,144 59,216 57,410 
China: 
Acid grade®______________________ 744,000 166,000 188,000 88, 000 88, 000 
Metallurgical grade 440,000 440,000 440,000 440,000 440,000 
3. Potal s a eS ⁰ 1484, 000 1506, 000 528,000 528,000 528,000 
Czechoslovakia |... 106,000 106,000 106,000 106,000 106,000 
t, grade unspecified ... ----------—- 2,464 730 1.931 2,000 2,000 
France:5 
Acid and ceramic gar 6 a eh as io ee 194,448 173,504 178,133 185,960 182,000 
Metallurgical grade 107,433 112,218 106,814 96,452 ,000 
f lor oe i et 301,881 285,722 284,947 282,412 278,000 
German Democratic Republic 110,000 110,000 110,000 110;000 110,000 
Germany, Federal Republic of (marketable) _ _ __ 83,469 69,635 86,148 79,155 79,800 
Greece, grade unspecified |... . _ _ _ _ _ _ _ _ __ 1671 397 440 322 830 
rire ei ERE ayat pea A ee Z 10,668 12,115 18,913 20,635 23,000 
Metallurgical grade 4,794 7,021 4,463 4,613 7,700 
rr aL 15,462 19,136 28,376 25,248 80,700 
Cr — 143,320 148,094 131,540 142,019 141,000 
Ceramic grade 14,969 7,589 1,060 . ue 
Metallurgical rada 337 - 30,314 45, 809 28,912 39,018 39,000 
Total Leere mace 188,603 201,492 167,512 181,037 180,000 
Kenya: 
Acid grade: cec 108,278 €74,127 102,932 105,849 106,000 
Metallurgical grade 14,189 *10,266 = ae zs 
Total i me eS sum 117,467 84,993 102,932 105,849 106,000 
Korea, North, metallurgical grad 44,000 44,000 44,000 44,000 44,000 
Korea, Republic of, metallurgical grade 12,531 9,315 7,619 7,125 7,700 
Mexico (all grades)* ver 8 1,057,980 T964,759 1,010,218 1,230,542 ,000 
Mongolia, ee grade 480, 000 625,000 666,000 656,000 728,000 
Morocco, acid grade 59,745 69,666 70,989 73,524 72,000 
2 unspecified maya usta ac tn eet 369 461 1,805 220 220 
Romania, metallurgical grad 22,000 22,000 22,000 22,000 22,000 
South 5 8 of: 
SEENE ane anata ee ey LIN 328,038 426,930 517,735 497,819 7323,882 
Ceramic grade JJ 8 16,432 9,344 9,798 6.744 710,613 
Metallurgical grade 89,042 60,991 48,664 42.758 730,188 
Total 2 ]ð²M y 433,512 497,265 576,197 547,321 7364,683 
Acid grade __ Se Sees 222,121 171,164 225,528 €800,400 236,000 
Metallurgical grade 109,999 41,469 44,261 *44,300 52,000 
„ 2 eL ILL 832,120 212,633 269,789 *344,100 288,000 
Thailand:® 
Acid grade 60,627 62,362 66,258 60,827 93,000 
Metallurgical grade 193,490 195,914 190,461 173,405 193,000 
Total mc EU es 254,117 258,276 256,719 234,232 286,000 


See footnotes at end of table. 
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Table 11.—Fluorspar: World production, by country! —Continued 


(Short tons) 
Country? and grade? 1978 1979 1980 1981P 1982* 
Tunisia, acid grade __ 36,661 37,267 43,487 38,409 38,600 
Turkey, metallurgical grade 1,381 6,834 €2,200 2,189 2,200 
United Kingdom:? 
Acid grade 143,300 114,640 151,016 110,000 NA 
Metallurgical grade 17,637 13,228 11,023 11,000 NA 
Unspecified__ ... |. ~_ Le 47,400 41,888 26,455 44,000 NA 
% cum u s nuy s 208,337 169,756 188,494 165,000 180,000 
United States (shipments): : 
Acid grade 14,880 W W W W 
Metallurgical grade 54,548 W W W W 
Total: uu lana eccL LE ni e. 129,428 109,299 92,635 115,404 77,017 
Uruguay, grade unspecified |... ---------- 125 °8 °89 °89 88 
USSR uoces a 562,000 513,000 513,000 585,000 595,000 
Zambia, grade unspecified -_—- --—---------- 84 SAM M EM E 
Zimbabwe, metallurgical grade 844 EX Re NS e 
Grand total! 15, 142, 356 15,083,570 5,314,221 5,567,872 5,003,248 


P PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary 


ta. 

1Table includes data available through Apr. 18, 1983. 

In addition to the countries listed, Bulgaria is believed to have produced fluorspar, but production is not officially 
reported, and available information is inadequate for the formulation of reliable estimates of output levels. 

An effort has been made to subdivide production of all countries by grade (acid, ceramic, and/or metallurgical). Where 
this information is not available in official reports of the subject country, the data have been entered without qualifying 
notes; where a secondary source has been used to subdivide production by 117 85 the source for the basis of this 
subdivision has been identified by footnote. Where no basis for subdivision is available, the entry has been identified with 
the notation "grade unspecified.” `. 

‘Official Brazilian sources list crude ore mined as follows, in short tons: 1978—139,147; 1979—179,874; 1980—95,181 
(revised); 1981—58,422; 1982—Not available. 

aures for 1978-80 are reported marketed output. Total run-of-mine agen was as follows, in short tons: 1978— 
590,067 (revised); 1979—557, 488 (revised); 1980—583,342 (revised); 1981—511,726 (revised); 1982—562, 178 

Series revised to reflect actual total production of all grades of fluorspar; distribution of this number is not available. 

"Reported figure. 

SAcid-grade material listed for Thailand is beneficiated product resulting from processing of reported low-grade 
material; metallurgical—grade material is run-of-mine material reported under the term high ade." rded 
production of v quae material was as follows, in short tons: 1978—92,875; 1979—90,524; 1980— 147, 210; 1981— 125,296; 
1982—Not available. 

Includes material recovered from lead-zinc mine dumps. 


Gallium 


By Benjamin Petkof! 


U.S. gallium consumption in 1982 was 
strong but showed a small decline from that 
of 1981. Domestically recovered gallium 
provided a significant portion of the U.S. 
gallium supply. Data on world production, 
consumption, and stocks were not available. 


The Bureau of Mines does not collect or 
publish domestic production data on gal- 
lium. Gallium in the form of metal or 
metallic compounds was used primarily in 
the production of solid-state electronic de- 
vices. 


Table 1.—Salient gallium statistics in the United States 
(Kilograms unless otherwise specified) 


1978 1979 1980 1981 192 
, p Sequi NA NA NA NA NA 
Imports for consumptioů nnn 3,721 6,401 6,175 5,536 5,199 
Consumption ______.____-_-_-------- 8,908 9,461 10,460 9,560 9,411 
Price per kilogram____________ $500-$600 $510 10-$630 $630 
NA Not available. 
DOMESTIC PRODUCTION 


Only two domestic companies supplied 
gallium in 1982. The Aluminum Co. of 
America had gallium stocks that were re- 
covered as a byproduct of its alumina pro- 
duction process at Bauxite, Ark., using pro- 
prietary technology. Eagle-Picher Indus- 


tries, Inc., produced gallium metal, oxide, 
and trichloride from zinc production resi- 
dues at its Quapaw, Okla., facility. Based on 
import and consumption data, the domestic 
gallium metal output was near that of 1981. 


CONSUMPTION 


General acceptance by industry and the 
public of electronic devices that use gal- 
lium-based components maintained the 
high demand for gallium. Continued use 
and development of items such as fiber- 
optic light transmission cables actuated by 
gallium-based light-emitting diodes and la- 
sers, gallium-based electronic devices for 
computers, and ongoing research and devel- 
opment of gallium-based solid-state devices 
and systems were expected to maintain the 
high demand for gallium and gallium 
compounds. 


Table 2.—U.S. consumption of 
gallium, by end use 
(Kilograms) 
End use 1980 1981 1982 
Specialty alloys _ _ _ _ 14 2 27 
Electronic!!! 9.635 8,865 3. 748 
Research and development 75⁴ 636 579 
inne! 57 57 57 
Total oN cts ne 10,460 9,560 9,411 
other 


lLight-emitting diodes, semiconductors, and 
. devices. 
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Table 3.—Stocks, receipts, and consumption of gallium’ 


(Kilograms) 
. Beginning ; Consump- Ending 
Purity stocks Receipts tion stocks 
1981: 
N. 0 K-99. 104 19 4 119 
59 99598. : ur v. ĩð . ee En 3 16 15 4 
＋•˙⸗ es en el Z Sab ee cs 4 88 87 5 
99.9999%-99.99999% _ _ -- - -------------------- 1,765 9,474 9,454 1,785 
Total. pd e. 1,876 9,597 9,560 1,913 
1982 
hh nu Lue EIE eas 119 y F 106 
TO s S Su NETR 75 
99.9999w-99.99999w _________-________--_--~-~- 1,785 9,249 9,294 1,740 
Toal uuu ³¹·1—' ¾¹ ͤ ͥ ͥ ies ee ee 1.913 9,353 9,411 1,855 
1Consumers only. 
PRICES 


The American Metal Market quoted the the year. However, it was common knowl- 
price for 99.999%-pure metal at $630 per edge in the marketplace that the metal 
kilogram, 1n 100-kilogram lots, throughout price was discounted during the year. 


FOREIGN TRADE 


Data on gallium metal exports are not 
reported separately but are included in the 
export category “base metals and alloys, 
not elsewhere classified, wrought or un- 
wrought, waste and scrap." Significant 
quantities of gallium and gallium com- 
pounds are exported as parts of manufac- 
tured electronic and electrical components 


and equipment. 

U.S. gallium imports in 1982 were less 
than those of 1981 in quantity and value. 
About three-fourths of all imports. were 
from Switzerland and the Federal Republic 
of Germany. The average value of imported 
gallium metal declined from $447 per kilo- 
gram in 1981 to $377 per kilogram in 1982. 


Table 4.—U.S. imports for consumption of gallium 
(unwrought, waste and scrap), by country 


s | 1981 1982 
Kilograms Value Kilograms Value 
Bemis. ¿u l eee 8 200 $87,979 = 
Canada o oS a et ea et t: 589 803,873 879 $177,074 
Ha a 20 184854 Bö — 10668 
ee Se A cin ney eee SN ³ðWÜ YUS PE NINE OON ES ; 
Germany, Federal Republic oa 444 585 2,941 1,448 406 
J/Cõõͤõĩ¹1Uàà jr àà½]½]/ꝗ).è ey SS x 10 5,71 oe "e 
VVVVUU 5 er i 48 6,267 
᷑᷑ ̃⁵èꝓDT&T&&&TQT&!&TU—.!.!.. Eu tr = 1 

Malaysia --...-..-.----------~--~---~-------- 2 1,250 ids 31408 
Sweden oo ß ee 2 T 1 2 uos 
United Kingdom ....-----------------------.- 10 29,418 261 97,129 

77õöôöÜ5 ]½⅛ð1ũum-.....d aceites 5,536 2,412,096 5,199 1,958,431 


GALLIUM 
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WORLD REVIEW 


Gallium production and consumption 
data for the rest of the world were not 
available. However, gallium was consumed 
by nations with well-developed electronic 
and electrical industries. Minimum world 


gallium consumption was thought to be 
equal to twice that of the United States or 
at least 20,000 kilograms. World production 
was believed to be commensurate with 
world consumption. 


TECHNOLOGY 


The method of gallium recovery from zinc 
residues, at the Dowa Mining Co. Ltd. 
(Japan), was described. The residues were 
treated to concentrate the gallium and asso- 
ciated indium. Solvent extraction was used 
to separate the gallium from its associated 
solution. The company reportedly recovered 
about 180 kilograms of gallium per month.? 

Advances in high-temperature gallium 
phosphide device applications were re- 


viewed. The electronic properties of gallium 
phosphide were given and compared with 
silicon and gallium arsenide.’ 


1Physical scientist, Division of Nonferrous Metals. 

*Hideki, A. Recovery of Gallium and Indium From Zinc 
Refinery 1802 7580 Nippon Kogyo Kaishi, v. 98, No. 
1133, July 1982, pp. 561-565. 

37ipperian, T. E, R. J. Chaffin, L. Dawson, and R. 
Sandia. Recent Advances in Gallium Phosphide Junction 
Devices for 7 0 Temperature Electronic Applications. 
aa Ind. Electron, v. 1E-29, No. 2, May 1982, pp. 
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Gem Stones 


By J. W. Pressler! 


The value of gem stones and mineral 
specimens produced in the United States 
during 1982 was estimated to be $7.2 mil- 
lion, a 5% decrease compared with that of 
1981. During the year, turquoise production 
decreased while tourmaline, sapphire, and 
opal production increased. Amateur collec- 
tors accounted for much of the activity in 
many States. Commercial operators pro- 
duced agate, jade, jasper, opal, sapphire, 
tourmaline, and turquoise, which they sold 
mainly to wholesale or retail outlets and 
also to jewelry manufacturers. 


Domestic Data Coverage.—Domestic pro- 
duction data for gem stones are developed 
by the Bureau of Mines from the production 
of Gem Stones survey, a voluntary survey of 
U.S. operations. Of the 46 operations to 
which a survey request was sent, 26% 
responded, representing an estimated 25% 
of the total production indicated in the text. 
Production for the 34 nonrespondents was 
estimated using reported prior year produc- 
tion levels adjusted by trends in employ- 
ment and other guidelines. 


DOMESTIC PRODUCTION 


Mines and collectors in 46 States pro- 
duced gem materials with an estimated 
value of $1,000 or more in each State in 
1982. Eleven States supplied 91% of the 
total value as follows: Arizona, $2.8 million; 
Nevada, $1.2 million; Maine and Oregon, 
$500,000 each; California and Wyoming, 
$250,000 each; Montana, $225,000; and 
Arkansas, New Mexico, Texas, and Wash- 
ington, $200,000 each. In 1982, estimated 
production increased 125% in Montana and 
20% in Nevada, but decreased 29% in 
Maine, 17% in California and Oregon, and 
14% in Arizona. 

Park authorities at the Crater of Dia- 
monds Park in Pike County, Ark., reported 
that 84,600 people visited the park in 1982 
and found 1,382 diamonds with a total 
weight of 263 carats. This was a slight 
increase compared with the 1,327 diamonds 
found in 1981. The largest was a 3.48-carat 
brown stone of undetermined value. The 
next four largest diamonds, une brown, two 
whites, and one yellow, ranged from 2.43 to 
3.40 carats. The new concentrating and 
screening techniques that enabled diggers 
to recover more of the smaller (1- to 24- 
point) diamonds contributed substantially 


to the total diamonds recovered, which 
averaged 19 points compared with 33 points 
2 years ago. The “dig for fee" operations 
remained popular. 

Prospecting and evaluation of kimberlite 
in Michigan and Kansas continued during 
1982. Commercial interest and evaluation of 
the Murfreesboro diamond-bearing kimber- 
lite was active. 

The Geological Survey of Wyoming con- 
tinued its research and exploration activi- 
ties in the southern Laramie Range. Comin- 
co American, Inc., and Superior Minerals 
Co. prospected several regions in the Lar- 
amie Range and Medicine Bow Mountains. 
Cominco American and Superior were com- 
mitted to testing of kimberlite diatremes for 
commercial diamond mineralization near 
the Wyoming-Colorado border, with a pilot 
plant located in Fort Collins, Colo. 

In Pala, San Diego County, Calif., Pala 
Gem Mines produced tourmaline at its 
Stewart lithia mine. Other small mines, in 
the same county, continued to produce fine 
gem-quality and specimen tourmaline, kun- 
zite, and morganite. 

Montana continued to lead the other 
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States in the production of corundum, par- 
ticularly gem-quality sapphire. Intergem 
Inc., of Denver, Colo., was conducting sam- 
pling and hydraulic testing in June 1982 on 
the Yogo Gulch Sapphire Mine in Fergus 
County, Mont. No sapphire production was 
reported for the year. Three pay-as-you-dig 
or fee placer operations were active: Eldora- 
do Bar and Castle's Sapphire Mine near 
Helena, and Gem Mountain Sapphire near 
Philipsburg. Gem-quality rubies and sap- 
phires were also found in the Cowee Valley 
near Franklin, N.C. The Cherokee Mine 
near Franklin, N.C., was active, with many 
visitors buying gravel by the bucket, fol- 
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lowed by washing and sorting. 

The American Gem Co. operated the Rist 
Emerald Mine near Hiddenite, Alexander 
County, N.C. The dig-for-fee mine had pro- 
duced a single-crystal emerald weighing 
more than 1,000 carats in 1980, with an 
estimated value of $30,000. 

One of the most popular gem-hunting 
areas in the United States was Emerald 
Creek in northern Idaho where gem-quality 
and asteriated garnet continued to be pro- 
duced. The U.S. Forest Service adminis- 
tered the riverbed and gravel area in Bene- 
wah County, Idaho, and charged prospec- 
tors and rock hounds a daily fee. 


CONSUMPTION 


Domestic gem stone output went to ama- 
teur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption (domestic 


production plus imports minus exports and 
reexports) in 1982 was valued at $1,643 
million, 10% less than the revised value of 
$1,816 million for 1981. 


PRICES 


A sampling of prices that diamond deal- 
ers in various U.S. cities charged their 


customers.in January 1983 is shown in table 
1. 


Table 1.—Prices of U.S. cut diamonds, by size and quality 


Description, 


$ G-I 
CCC sss G-I 
ie a E E AAA G-I 
/h eoe ee ee G-I 
E U 222 L u ⁵ tu eut G-I 
118222 Z iL ELLE é G-I 
5 p^ ————Á—— sue: G-I 
b mi m stn 2 a ick G-I 
32322. AAA l RUM G-I 
Eoo t ]w᷑1ùn—ꝗa 8 G-I 
40.55: Si ee — d G-I 
(AO 00 i ³W333 eS G-I 
0% kk as a ee G-I 
095 dU rn scis cue RD 88 G-I 
/ mE D 
r nece Be mes E 
100115... LL eh Ds G 
/, ³⁰˙¹ cues cn H 
1001.15.35 orones cuc I 


| Median price per carat? 
: Price — O MM 
Clarity2 range 
r carat Early 
1983 

VS, $400- $613 $532 $475 
Sl; 365- 520 885 400 
VSI 450 700 565 525 
Sli 400- 585 450 450 
VS 600- 1,205 829 750 
Sl; 490- 1,045 700 650 
VS, 675- 1,875 1,050 940 
Sl 580- 1,215 850 750 
VSI 690. 1,600 1.250 1.250 
Sli 600- 1,210 950 1,000 
VSI 1,200- 2,125 2,000 1,900 
Sli 885- 1,740 1,500 1,480 
VSI 1,500- 3,010 2,300 2,250 
Sh 1,000- 2,180 : 2,000 1,750 
FL 12, 000-25, 000 22, 500 19,750 
VVS: 7,000- 7,500 12,500 7,300 
VSI 3,500. 4, 500 5, 350 8,900 
VSa 2,800- 4,050 4,400 8,200 
Sli 2,000- 3,000 2,775 2,600 


1Gemological Institute of America color grades: D—colorless; E—rare white; G-I—traces of color. 
*Clarity: FL—no blemishes; VVS:—very, very slightly included; VSi—very slightly included; VS2—very slightly 


included, but more visible; Sl; —slightly included. 


3Jewelers' Circular-Keystone, v. 154, No. 2, February 1983, p. 86. These figures represent a sampling of net prices that 


diamond 


dealers in various U.S. cities charged their customers during the month. 


*The Diamond Registry Bulletin, v. 13, No. 1, Dec. 31, 1981, and v. 14, No. 1, Dec. 31, 1982. 


Yearend domestic sales of commercial- 
grade gem diamonds and inexpensive com- 
mercial-grade stones up to 1 carat, had its 
traditional Christmas season surge. In 1982, 
total sales of gold jewelry, in which the 
value of the precious stone, principally 


diamond, was over 50% of the total value, 
decreased 3% compared with that of 1981. 
The U.S. price of 1.0-carat, D-flawless, 
investment-grade diamond fluctuated dur- 
ing 1982 between $12,000 and $25,000 per 
carat, and at yearend 1982 was $19,750 per 


GEM STONES 


carat, a 12% decrease compared with that 
of 1981. However, investment diamond sales 
are only a very small percentage of the total 
diamond market, estimated at $100 million 
for the world, compared with total world 
diamond jewelry sales of $18.5 billion. 

A sampling of prices that colored-stone 
dealers in various U.S. cities charged their 
M during January 1983 is shown in 

e 2. 
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Colored stones languished during the 
year. Commercial gem materials were more 
popular although expensive, and fine- 
quality stones experienced poor sales. Aver- 
age prices of some medium-quality stones— 
sapphire, Colombian emerald, and ruby— 
decreased 20% to 56%. The average price 
for medium-quality tsavorite garnet in- 
creased 27% because of its rarity and beau- 
ty. 


Table 2.—Prices of U.S. cut colored gem stones, by size’ 


Gem stone 


NA Not available. 
Medium to better quality. 


Median price per 
t 
Carat Prime — 

weight Pe J Early 
1982 an January 
1982 1983 
SN 10 $10- $35 $18 $17 
5 5 40. 300 187 150 
nea 10 6 45 16 10 
ee 1  1,200-4,000 2,500 1,500 
5 1 NA NA 1,400 
peur 1 300-1,200 625 725 
ae 3 900 250 NA 
5 5 40. 130 80 NA 
3 5 40. 200 65 NA 
EN REA 1  1,000-5,000 1,650 1,200 
5 1 500-3, 700 NA 
ee 1 450-2,500 1,500 700 
3 1 225-1, 000 750 NA 
5 5 200.1, 000 450 NA 

BIA 5 0- 200 102 
SS 5 300-1,200 162 
PNE 5 75- 500 210 
5 5 40. 200 125 132 
EE 5. 40 250 125 137 


2Jewelers’ Circular-Keystone, v. 153, No. 2, February 1982, p. 152; v. 154, No. 2, Feb 1983, p. 87. These figures 
represent a sampling of net prices that colored stone dealers in various U.S. cities charged their sid customers during 


the month. 


FOREIGN TRADE 


The declared customs value of U.S. im- 
ports of rough and polished natural dia- 
monds, excluding industrial diamonds, was 
$1.9 billion in 1982, a 14% decrease com- 
pared with that of 1981. Total polished 
diamond imports, principally from Belgium 
(85%) and Israel (25%), were valued at $1.6 
billion. Imports in the over-0.5-carat cate- 
gory, mostly from Belgium (40%), Israel 
(15%), and Switzerland (15%), decreased 
1796 in value to $633 million. Imports in the 
less-than-0.5-carat group, mostly from Bel- 
gium (32%), Israel (31%), and India (27%), 
decreased 3% in value to $1.01 billion. 
Imports of rough natural diamond, princi- 
pally from the Republic of South Africa 
(65%), the United Kingdom (9%), and Bel- 
gium, (9%), decreased 5% in caratage and 


32% in value in 1982 compared with that of 
1981. The decrease in carat value from $430 
in 1981 to $345 in 1982 for South African 
imports again indicated that De Beers Con- 
solidated Mines Ltd. was withholding the 
better quality rough stones from the mar- 
ket. | 

The total value of emerald imports de- 
creased 895 to $121 million in 1982. The 
total value of rubies and sapphires imported 
in 1982 decreased 27% to $129 million, 
compared with $177 million in 1981. Import 
caratage of ruby and sapphire were re- 
ported for the first time in 1982, and indi- 
cated an average carat value of $34 for ruby 
and $24.50 for sapphire. 

Export value of all gem materials, other 
than diamond, amounted to $67.3 million. 
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Of this total, other precious and semipre- 
cious stones, cut but unset, were valued at 
$29.6 million; other natural precious and 
semiprecious stones, not set or cut, $17.2 
million; synthetic gem stones and materials 
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$1.3 million; and other, $11.5 million. Reex- 
ports of all gem materials, other than dia- 
mond, amounted to $43.1 million in value in 
categories as follows: pearls, $3.0 million; 
precious and semiprecious stones, cut but 


for jewelry, cut, $7.7 million; pearls, natu- 


unset, $32.5 million; and other, $7.6 million. 
ral, cultured, or synthetic, not strung or set, | 


Table 3.—U.S. exports and reexports of diamond (exclusive of industrial diamond), 


by country 
1981 1982 
Country w Quantity Value Quantity Value 
(carats) (millions) (carats) (millions) 
Exports: 
Belgium-Luxembourg |... _ 41,181 $49.4 40,655 $33.6 
C11 ³˙¹¹w ⅛˙·m.; 9,020 7.1 10,193 5.8 
ͤõĩ?]ẽẽ ] ⅛i ũ ü ͤ !!. 8 5,909 23.0 4,990 9.8 
Germany, Federal Republic ß 3,037 6.8 1,961 3.5 
er;; ee a uie ciae i 47,802 134.8 47,395 100.0 
Isrgels numan vd. LR e eee eh s as 16, 11.8 20,353 5.6 
;·Ü; f 8 31,415 66.8 27,411 52.0 
Netherlands. ——.—— S S s s 8 371 4.3 1,052 2.5 
SIDERDORO 2 te ee a 86 6,585 12.3 8,528 17.0 
Switzerland _______________-_-_~----_----- 16,930 98.4 13,649 48.4 
United Kingdom --—-------------------—-———- 5,278 18.3 ,180 9.1 
G! ee ese eee era E EE oe 6,729 8.3 4,504 5.5 
Total... r utu RI eet 197,110 441.3 184,871 292.8 
Reexports: 
Belgium-Luxembourg . - - - _ „ 11,973,297 142.0 11,368,040 108.0 
France 2 o ⅛˖ͤ ⁰»w ⁰⁰ktt y 4,315 5.2 4, 3.3 
Hong Kong ³ðW—w y mei 55,118 44.9 112,431 54.8 
ndia Lo a oun DS uates ene Ed 323,785 7.2 370,863 7.2 
rael- 2 u unu • dd 86,840 79.8 : 66.7 
Pans cuc y SM Li ie 79,813 19.5 77,687 26.8 
Netherlands „ 41.324 3.2 824 4.6 
Switzerland __ _ _ _ _ „ 28,182 58.5 43,727 89.3 
United Kingdom __  _ _ „4 43,719 39.1 69,113 25.2 
here co ors i ete ee s a 81,484 13.9 85,922 9.8 
Tot8l. 2 tee eee eee incus 3,017,877 412.8 2,498,178 345.7 


1Artificially inflated in 1981 by auction of 1,477,365 carats of U.S. Government stockpile industrial diamond stones with 
subsequent reexport as gem stones to Belgium-Luxembourg. In 1982, approximately 1.2 million carats were similarly 
auctioned and reexpo to Belgium-Luxembourg. 


Table 4.—U.S. imports of diamond for consumption, by kind and country 


1981 1982 
Kind and country Quantity Value Quantity Value 
(carats) (millions) (carats) (millions) 
Rough or uncut, natural: 

Belgium-Luxembourg -——— 128,237 512.2 77,117 $25.3 
ee African Republic - - - - --------------—- 19,869 2.2 M ie 
I el ( 8 aces 9 1 : 
r . v ete ee 21,609 6.7 25, 123 4.9 
arden I ME e ee 13,798 13.2 ned 4.7 

Seren dues MN „581 4.4 
Sierra Leone u u Z eco 37,872 23.3 1,953 6 
a 3 Republic of -—- - --------------———- "656,444 282.5 579,815 199.8 

witzerland _______________.____________ 7,966 4.2 6,955 6.8 
United Kingdom uE 180, 236 56.9 77,818 19.3 
h e ecce ol oe ats 67,351 6.0 38,156 2.8 

/%J/%JCöͤõV½Vyſ%SV%SV.. K Pa gta US ya Ags 711,726 17.2 27,767 3.5 

% ff ier mcs Lu LL cr. 7935,108 1404.4 890,720 276.6 


See footnotes at end of table. 
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Table 4.—U.S. imports of diamond for consumption, by kind and country —Continued 


1981 1982 
Kind and country Quantity Value Quantity Value 
(carats) (millions) (carats) (millions) 
Cut but unset, not over 0.5 carat: 
Belgium-Luxembourg _____________________- 111,054 $319.9 954,156 $323.6 
( Ah 19,370 10.0 27,196 11.0 
Ipdig p> cea tu pg oe ee ala ye ris 1,120,122 246.0 1,229,187 271.4 
o. so osc er Sens og y a ce ye 8 : 383.3 2,168 315.4 
South Africa, Republic of - -- _ 45,150 27.9 49,611 24.2 
Switzerland _ - ------------------------—— 29,660 13.8 ,194 15.4 
United Kingdom _________________________ 17,571 10.8 39,080 16.5 
BR. ee ANA iA teen 68,851 25.5 87,427 30.4 
% fa a te alle at Stn ee e ee 3,035, 931 1,037.2 3,263,559 1,007.9 
Cut but unset, over 0.5 carat: 

Belgium-Luxembourg _ _ _ - ------------------ 206,171 319.3 232,263 250.7 
Hong Nen ngg ee 5,899 26.2 9,177 28.4 
II.. cel Le nu ⁰ʒ ut 11,409 6.3 27,299 7.6 
))Cͤͥõ ³ͤðVvA/ ͤ ͤ KK ³ĩ OR RRR er dot 138,107 146.7 111,084 95.7 
Netherlands 16.0 12,322 16.5 
South Africa, Republic of 26,463 48.2 36,045 51.7 
Switzerland ___________________-______-_ 18,688 125.6 14,539 91.8 
United Kingdom ______________-_-__-_---- 11,112 40.1 22,089 46.4 
Other aaa se 8 11,927 31.4 15,717 44.3 
Ä ³ ᷣ ü ³ðͤ uo Su MUT E 438,064 759.8 480,535 633.1 


TRevised. 
1Includes some natural advanced diamond. 


Table 5.—U.S. imports of natural precious and semiprecious gem stones, other than 
diamond, by kind and country 


1981 1982 
Kind and country Quantity Value tity Value 
(carats) (millions) carats) (millions) 
Emerald: 
Belgium-Luxembourg -—--------------------- 6,645 $3.2 5,392 $1.5 
Bräi eeu a 48,977 5.8 328,976 5.7 
E E E ae ett 18,788 1.2 10,351 7 
%% ee ee 121,708 40.2 116,272 37.6 
öĩÄ; ee eae 9,759 2.2 12,963 2.9 
Germany, Federal Republic of — - - —- - - ------ -----—- 41,795 4.6 19,167 2.2 
ong KONG: ul a T 120,313 12.2 100,955 15.5 
nd ae ee a 8 1,572,510 15.8 1.186,247 11.5 
I! ete ee mi s 96,870 22.8 238, 17.1 
Pakistan 252.2 ee ee a TSS S 4,651 1.2 4,813 1.0 
South Africa, Republic of - - - - -- -------------—- 14,787 1.4 15,702 4 
f ß erie eee 49,721 1.1 76, 377 14.5 
FI ³ĩÄ—W ee ee ere 31,940 2.6 ,246 1.9 
United Kingdom . ----------------------- 7,097 4.6 18,442 3.9 
%%%%[˙Ü:. ee 8 152,098 12.7 39,404 4.4 
M ͥ ͥ ³·Ü 2, 297, 659 131.6 2,166,850 120.8 
Ruby: 

Austria aus a Sa sS Nas AA 8 1 14.267 2 
Germany, Federal Republic of 3.1 35,994 1.3 
Hong eng 8 19.1 203,379 9.1 
1J; ͥ ³·¹¹ zs ee Sus 2 4.7 303,205 4.7 
Dral u z ncc y yd pesi ee Ae NA 7 258 7 
)))). ã ĩͤ vd 1 40,722 1 
Switzerland ..—— ⁰⁰ k eee 12.0 45,876 16.4 
Cl. 5 P 1 2 A 

United Kingdom -~ ------------------------ ) 
J))))ö§ö’q a ee Z ee 8 11.7 41,489 4.5 
/GGGͤͤõĩõĩêĩt ³ ä A NA 93.8 1,933,283 65.8 


See footnotes at end of table. 
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Table 5.—U.S. imports of natural precious and semiprecious gem stones, other than 
diamond, by kind and country —Continued 


1981 1982 
Kind and country Quantity Value Quantity Value 
(carats) (millions) (carats) (millions) 
seppure 
ustra ui UL m p LU 8 $.1 14,521 $0.2 
Belgium S u cce nite 8 1.4 10,922 1.4 
Canadà D ß ß e 1.1 12,919 4 
France -en aonan g S ee ter i 2.2 11,036 1.8 
Germany, Federal Republic ogg 2.4 40,381 1.6 
Hong Mong p 2 SSS s 8.4 179,616 8.0 
!;˙ i eine ], NA 3.3 360,810 2.4 
% cde 8 6 41,597 6 
III; ³˙¹w¹Aä ee ee a ey eels 7.5 41,938 4.0 
Switzerland ____§______________ ee 11.1 66,575 13.4 
Mandel ⁰ſ0¼⁰²; mt S rn e 84.8 1,749,651 22.3 
United Kingdoo knn 5.1 25, 800 3.0 
/F !!!C!(( ³ðW—³W y ³ A ĩ 5.0 25,184 4.2 
(C ³˙¹Üw¹A an NA 83.0 2,580,950 63.3 
Other: 
Rough, uncut 
Australia _— — - - - -- ---—----------—-—--—-———— 1.2 9 
Brazil: xd ee ees 3.2 4.4 
Colombia 2.2 3.4 
South Africa, Republic of 1.6 9 
Switzerland __ _ ee 7 2.9 
17777§ö§; %⅛⁵?—ͤ8 y y eg pear eee 2.5 9 
Other ˙ As tn c 88 6.3 6.3 
Total 4 A ] ⁰ꝛ k ey et NA 17.7 NA 19.7 
Cut, set and unset: 
Jl az S U 5 137.1 15.7 
' ͤ.⁵¹ . ee aa 3.6 1.6 
Germany, Federal Republic of ~- ------------- 711.6 10.0 
Hong Kong eee eee ES *22.8 19.7 
F. ³o· . NA 14.0 NA 3.7 
pal Tu ⅛˙ꝓdũ mr . 8 96.6 84.7 
Switzerland ----—--------------------- 13.7 3.4 
Taiwan unn ⁰·———.. eee eee 18.5 1.1 
iland M———— —X—— — ee 72.9 2.2 
Other o use xx ees 8 14.8 16.8 
Total nc eei RE NA 7200.1 NA 158.9 
TRevised. NA Not available. 
Table 6.—Value of U.S. imports of 
synthetic and imitation gem stones, by 
country 
(Million dollars) 
Country 1981 1982 
Synthetic, cut but unset: 
Austria 1.8 1.0 
FFC! AAA 1.2 1.3 
Germany, Federal Republic of- 15.9 5.9 
Korea, Republic ok 8.2 11.1 
Switzerland 13.2 3.0 
Other -— ouem 3.3 1.9 
rr 723.6 24.2 
Imitation: 
Austria 7.7 7.2 
Czechoslovakia ro 8 
Germany, Federal Republic of 13.9 3.0 
„ oe Eee: 72.8 2.4 
TOUR oaaae eS e 115.3 13.4 
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Table 7.—U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 


Coral: Cut but unset, and cameos suitable for use in jewelry 
Rubies a 


sapphires: Cut but une 


Synthetic: 


Cut but unset? _______________________ 
Other 


NA Not available. XX Not applicable. 


1981 1982 
Quantity Value Quantity Value 
RR 935 404,854 891 276,577 
oe es, 3,474 1,796,908 8,745 1,641 035 
MM ,298 131,560 2,167 120,809 
3 NA 3,630 NA 2, 804 
SHOES NA 176,158 4,514 129,794 
Eg NA 498 NA 88 
8 NA 2,008 NA 3,003 
5 NA 105, 942 NA 92,741 
EE NA 1,966 NA 1,458 
EROS NA 17,697 NA 19,769 
SWR NA 787,990 NA 58,842 
saa sn 28,846 22,646 26,703 23,238 
EE NA 961 NA 896 
ro NA 13,332 NA 13,448 
Eu e XX 2,766,250 XX 2,384,452 


"Revised. 
Uncludes 13825 carats of other natural diamond, advanced, valued at $1.26 million in 1981, and 4,985 carats valued at 


,000 in 1 
tity in thousands of stones. 


WORLD REVIEW 


Angola.—In Angola, Companhia de 
Diamantes de Angola (Diamang) became 
the operating arm of the state-owned Na- 
tional Diamond Enterprise (Endiama). En- 
diama has the exclusive right to prospect, 
explore, and trade in Angolan diamonds. 
The Diamond Trading Co., owned by Anglo 
American Corp. of South Africa Ltd. and De 
Beers of the Republic of South Africa, pro- 
vided essential managerial, technical, and 
marketing services, and owned a 2% inter- 
est in Diamang. Diamang was making sig- 
nificant progress in revitalizing Angola's 
diamond industry, the second most impor- 
tant „ mineral industry, following 
petroleum.? 

Australia.—On November 1, 1982, Ashton 
Joint Venture (AJV) was restructured into 
two new joint ventures—Argyle Diamond 
Mines Joint Venture, with responsibility for 
the development, mining, and management 
of AJV's diamond interest in the Argyle 
and Ellendale areas of Western Australia, 
and Ashton Exploration Joint Venture, 
covering all exploration and evaluation ac- 
tivities in the remainder of the existing 
AJV area of diamond exploration in the 
Kimberley region. 

Six small shafts on the kimberlite pipe 
AK-1 were completed in late 1982 to an 
average depth of 51 meters. Diamond recov- 


ery of 16 carats per metric ton from these 
shaft samples was much higher than cumu- 
lative averages to date. Total cumulative 
totals of bulk testing of the kimberlite pipe 
AK-1 gave a recovery of 408,392 carats from 
62,846 tons, an average of 6.5 carats per ton. 
Testing of 120,650 tons of alluvial ore re- 
sulted in the recovery of 401,985 carats, an 
average of 3.33 carats per ton. Based on this 
information, diamond reserves were esti- 
mated to be about 500 million carats.? 

AJV estimated that the average diamond 
quality from the AK-1 pipe comprised 596 
gem, 25% cheap gem, and 70% industrial, 
with a total average value of $6.50 per 
carat. Average diamond quality for the 
alluvials comprised 10% gem, 35% cheap 
gem, and 55% industrial, with a total aver- 
age value of $11.00 per carat.* 

A 34.5-kilometer water supply pipeline 
from Lake Argyle was completed in Novem- 
ber 1982 for the commercial alluvial oper- 
ation and the large-scale kimberlite treat- 
ment plant. Work was continuing to double 
the capacity of the Argyle alluvial treat- 
ment plant to 4,000 tons per day by early 
1983. This project will expand Argyle's dia- 
mond production capability to about 5 mil- 
lion carats per year. After the State govern- 
ment of Western Australia approved the 
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mining and marketing proposals on Decem- 
ber 21, 1982, commercial production of dia- 
monds from the Upper Smoke Creek alluvi- 
al deposit was initiated at yearend.’ 

In the last 15 years, Australian produc- 
tion of opals and sapphires increased to 
over $66 million in value in 1982, with the 
principal production coming from small 
syndicate operations and individual produc- 
ers. Precious opal mining came from long- 
established fields at Coober Pedy and An- 
damooka in South Australia, at Lightning 
Ridge and White Cliffs in New South Wales, 
and from smaller fields in Queensland. 

Australia has become the major world 
supplier of rough gem-quality sapphires. 
The industry is centered in the placer grav- 
els of the Glen Innes-Inverell district and in 
Queensland in the Anakie district.* 

Belgium.—Antwerp's diamond industry 
had increased exports despite major price 
instability in the last few years, but local 
employment in diamond cutting had de- 
creased sharply, principally because of 
increased competition from India and the 
U.S.S.R. The U.S.S.R. had become the larg- 
est source of imports of polished goods for 
Antwerp dealers, some of which were reex- 
ported to the United States. Antwerp was 
expected to remain a world center for trad- 
ing, grading, and cutting by virtue of its 
skilled labor force and favorable business 
climate. Diamond exports in 1982 increased 
in value 0.7% to $3.1 billion, with the 
United States receiving $832 million, or 
35%, of the total value.’ 

Botswana.—Botswana's diamond produc- 
tion was rapidly approaching that of the 
Republic of South Africa, with 7.8 million 
carats in 1982 compared with South African 
production of 9.2 million carats, and showed 
possibilities of becoming the leading produc- 
er of gem diamonds in the world. Botswana 
started its Jwaneng Mine in June, the third 
major diamond mine developed in recent 
years. Jwaneng produced about 2.6 million 
carats of medium-quality diamonds in 1982, 
and the yield was expected to reach 4.5 
million carats by 1985. The other two mines, 
Orapa with a production of 4.5 million 
carats per year and Letlhakane with a 
production of 0.5 million carats per year, 
were operated by Debswana, a joint venture 
by De Beers and the Botswana Government. 
All diamond production was sold to the 
Central Selling Organization (CSO).* 

Brazil.—Société d'Enterprise et d'Invest- 
issements S.A. (Sibeka), the Belgium-based 
diamond producer, was prospecting for 
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diamonds in Brazil through its subsidiary, 
Sibinter, which had an 8.5% interest in 
Dinamin CA. Dinamin was carrying out an 
extensive drilling and dredging program 
over an area south of the Orinoco River.? 

Central African Republic.—The Central 
African Republic’s only active mining in- 
dustry was gem diamond. In 1981, the 
International Development Association ap- 
proved a $4 million technical assistance 
project for the Central African Republic, 
part of which included a study of the 
diamond sector. Central African diamond 
production decreased 10% in 1982 to about 
277,000 carats, and remained far below the 
1972 high of 524,000 carats. 10 

China.—A diamond weighing 96.94 carats 
was found in 1982 at the Chenjiafu diamond 
placer mine near Tancheng in Shandong 
Province. It was the third largest diamond 
found in the mining area, and followed finds 
of 159 carats in 1979 and 124 carats in 1981. 
The diamonds may come from deposits in 
the nearby Yi-Meg Mountain Range." 

Although several diamond mining areas 
have been reported in China, Changte in 
north Hunan Province is the only one 
confirmed. Changte has been known since 
1955, and the recovery grade of the mine is 
about 0.25 carat per ton. Provinces where 
diamond deposits, individual stones, or kim- 
berlite pipes have been discovered include 
Liaoning, Shandong, Guangxi, Guizhou, and 
Xizang. The Changte Mine produced princi- 
pally industrial stones; production had been 
initiated in the early 1970’s. China’s dia- 
mond production was estimated to have 
been 15,000 carats in 1976, and by 1980, 
output had increased to 1.8 to 2.8 million 
carats, with about 20% gem-quality. 

A diamond cutting industry has operated 
in Shanghai for about 50 years. A new 
diamond cutting plant was established in 
Beijing in 1981, financed by a Federal Re- 
public of Germany company that previously 
had a marketing outlet for Chinese gold and 
silver jewelry. The new plant capacity was 
estimated at 60,000 carats per year of prin- 
cipally small stones. The first Chinese cut 
gem diamonds were introduced to the Lon- 
don market in 1980, and were pronounced 
of high-quality cut. 

Colombia. — Colombia, previous supplier 
of 90% of the world’s high-quality emeralds, 
was facing strong competition from stones 
from Brazil, Zimbabwe, Mozambique, Tan- 
zania, and especially Zambia. At yearend 
1982, the median price of Zambian emeralds 
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was almost the same as Colombian emer- 
alds. However, the Bogota prices remained 
high, and because of their exceptional color 
and reputation, Colombian emeralds con- 
tinued to dominate the market for invest- 
ment gems.'? 

Ghana.—India contracted in 1982 to mar- 
ket Ghana’s diamond production of over 
800,000 carats per year. The Ghanaian Gov- 
ernment had also asked the Indian Govern- 
ment to participate in a joint venture for 
diamond mining in Ghana. 

Guinea.—The Guinean $85 million joint 
venture, Société Mixte Aredor-Guinea, re- 
ceived at yearend 1982 a 7-year bank credit 
of $43 million as part of a $60 million 
financing package to develop and exploit 
diamond and gold deposits in the Baule 
Basin. Aredor-Guinea was a joint venture of 
Guinea, 50%; Bridge Oil Ltd. of Australia, 
45%; Industrial Diamond Co., of London, 
2.5%; and Simonius Vischer of Basel, Swit- 
zerland, 2.5%. The alluvial project was 
scheduled to come onstream in 1984 and 
was to mine 400,000 cubic meters of dia- 
mond-bearing gravels annually, with re- 
serves sufficient for 15 years of operation. 
Exploration testing had indicated recovery 
of 20 carats per 100 tons, 80% gem quality, 
and average diamond value of $170 per 
carat. Guinea was the only African nation 
to sell its diamonds independently of the 
CSO.'5 

India.—The Geological Survey of India 
(GSI) explored the Ramkheria alluvial de- 
posit adjacent to the famous Panna dia- 
mond district of India, and estimated the 
diamond reserves to be over 200,000 carats 
with a grade of 10 carats per 100 tons. GSI 
was also exploring many other diamond 
prospects including the famous Golconda 
Mines in Andhra Pradesh. 

Emerald production in India’s Rajasthan 
State was on the decline with only 6,600 
carats produced in 1980 compared with 
38,000 carats in 1975. Gem-quality garnet, 
agate, and jasper were also produced in 
Rajasthan, while Maharashtra State pro- 
duced 80% of India’s corundum and sap- 
phire.'¢ 

The Indian Government continued to pro- 
mote its diamond cutting and polishing 
industry to improve its export earnings, 
with over 200,000 artisans specializing in 
cutting small, inexpensive stones. Exports 
for the 1981-82 year were about $800 mil- 
lion, only a slight improvement over 1978- 
79. To ensure a long-term source of small 
gem diamond, India’s Metals and Minerals 
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Trading Corp. had offered to play a major 
role in the marketing of Ashton Joint Ven- 
ture diamond production from Western 
Australia.! 

Israel.—In September and October 1982, 
Israel's diamond imports increased consid- 
erably over the corresponding months in 
1981, indicating that dealers were begin- 
ning to replenish their inventories that had 
depleted over the previous 2 years. For 
January and February 1983, exports of 
finished goods were $181 million, an 8% 
increase compared with that of the corre- 
sponding period of 1982.15 

Ivory Coast.—Diamond mining in the 
Tortiya area had ceased in 1980, and pros- 
pecting programs were the major mining 
activity in the Ivory Coast. A diamond 
deposit was discovered in 1982 in the Tor- 
tiya area, 440 kilometers northwest of Ab- 
idjan. A Canadian company was contracted 
to follow up this initial discovery under the 
supervision of the state company, Société 
pour le Development Minier de la Cote 
d'Ivoire.“ 

Lesotho. During May 1982, the Lesotho 
Government and De Beers agreed that the 
Letseng-la-Terai diamond mine was no 
longer economic, and the mine was closed. 
Stockpiled ore was treated through October 
1982, and final cleanup operations were 
finished by yearend. Average recovery for 
1982 was 2.95 carats per 100 tons.” 

Liberia.—Exports of Liberian diamonds 
were valued at $23 million in 1981. About 
75% of these exports were believed to origi- 
nate from Guinea and Sierra Leone. Liberia 
exported diamonds to four countries in 
1981: The United Kingdom (48%), Belgium 
(29%), the United States (21%), and Israel 
(20.21 

Namibia. Production at De Beer's Con- 
solidated Diamond Mines (Pty.) Ltd. beach- 
placer diamond mine at Oranjemund was 
reduced early in 1982 to achieve further 
economies because of the soft diamond mar- 
ket. This resulted in 19% less diamond 
production for 1982. Ten million tons of ore 
was treated during the year, with an aver- 
age recovery of 10.13 carats per 100 tons. 
Ninety- five percent of the production was of 
gem quality. 

Pakistan.— The Pakistan Investment 
Promotion Bureau project for cutting, proc- 
essing, finishing, and polishing diamond 
and precious stones, to be established in 
Karachi, was delayed for lack of approval 
and financing. This plan was reportedly 
similar to the plan of the Government of 
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India, which has been so successful.” 

Three new emerald deposits were discov- 
ered by the country’s Gemstone Corp., at 
Charbagh, Makad, and Gujar Killi in 
Swat.“ 

Sierra Leone. Diamond production in 
Sierra Leone had consistently accounted for 
over one-half of its export earnings in re- 
cent years. The National Diamond Mining 
Co. (DIMINCO) was forced to layoff over 
1,800 employees in 1982. The country’s dia- 
mond production in 1982 was less than 
300,000 carats, a decrease of about 5% from 
1981 totals. Production had previously 
peaked at nearly 2 million carats in 1969. 
Production from the Alluvial Diamond Min- 
ing Scheme accounted for most of the short- 


fall and is expected to diminish further as 


alluvial deposits are depleted.** 

DIMINCO had developed a $100 million 
project for the underground mining of a 
kimberlite pipe at Kono and negotiated 
during 1982 for international funding.** 

South Africa, Republic of.—De Beer's 
CSO reported that diamond sales were high- 
er in the second half of 1982 compared with 
the previous two half-years, reflecting a 
significant improvement in the demand for 
small sizes and cheaper qualities. Retail 
sales of diamond jewelry in 1982 was only 
3% lower than in 1981, a record year. 
Despite all of De Beer's economy measures 
and cutbacks during 1982, its. diamond 
Stocks remained high at a value of $1.7 
billion. 

Operations at the De Beer's Koffiefontein 
Mine, a producer of high-quality diamonds, 
was suspended in June 1982, but its Finsch 
Mine, which produced smaller and lower 
quality stones, was restored to full capacity. 
Production at the Premier Mine increased 
21% as a result of improved grade and 
recovery brought about by better mining 
and metallurgical controls. In Namaqua- 
land, the Tweepad plant closed in mid-1981 
and was reopened in September 1982; and 
the Annex Kleinzee plant was temporarily 
closed, resulting in an overall reduction of 


22% in the Namaqualand Div. output. Ac- . 


tive exploration continued during the year, 
with the sampling of the kimberlite pipes 
on the farm Venetia, and the testing of 

gravel along the north bank of the Orange 
River. 37 

Tanzania.—Diamond production in Tan- 
zania comprised 99% of the country’s value 
of mineral production, and 88% of mineral 
export revenues. Diamond production came 
from kimberlite and its associated alluvial 
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deposits in the Shinyanga region. William- 
son Diamonds Ltd. and Alamasi Ltd. oper- 
ated two mines in the area.: 

Thailand.—Thailand customs estimated 
that total gem export value in 1981 was over 
$220 million, principally sapphires and ru- 
bies. Over 200,000 miners, cutters, and pol- 
ishers were employed in the country. 

U.S.S.R.—Diamond, after fossil fuels and 
precious metals, was one of the significant 
foreign-exchange-earning exports of the So- 
viet Union. Diamonds were cut in centers at 
Leningrad, Sverdlovsk, and Smolensk. A 
principal market was Antwerp, through a 
Soviet-Belgium diamond export organ- 
ization, Almazyuvelierexport. Operating 
mines in Yakutia included the Mirnyy open 
pit with five concentrators, the Aykhal open 
pit and concentrator, the Udachnaya placer 
mine and concentrator, and the Irelyakh 
placer mine with two dredges. A small 
production came from the Vishera River 
region in Perm Oblast’, where four dredges 
and two separation plants were operated at 
two deposits.*° 

Venezuela.—The Venezuelan Ministry of 
Energy and Mines enacted a new law dur- 
ing 1982 to improve mining techniques of 
small miners because an estimated 65% of 
their diamond production was smuggled out 
of the country.?! 

Sibeka, through its subsidiary, Sibinter, 
continued to prospect by drilling and dredg- 
ing during the year in the large area south 
of the Orinoco.*? 

Zaire.—Zaire's state-owned Société Mi- 
niére de Bakwanga (Miba) diamond mine 
produced about 6 million carats in 1982, 
valued at about $45 million. About 70% of 
this output was industrial-quality crushing 
bort, 25% was for cheap gem or high-quality 
industrial use such as setting stones, and 
the remaining 5% was gem stones. An esti- 
mated additional 6 million carats was pro- 
duced by numerous small alluvial operators 
and illicit miners in the Tshikapa area. This 
artisanal production was supposed to have 
been sold to authorized buyers in Kinshasa. 
Instead, most of it was smuggled into the 
neighboring Congo and sold in Bujumbura, 
Brazzaville, and Europe. Congo has no dia- 
mond production of its own, but is a sizable 
exporter of gem-quality goods. Despite ef- 
forts of the Zairean Government to set up 
purchasing offices in several parts of the 
country in 1982 and to pay for the diamonds 
at black market exchange rates, the project 
was only marginally successful and may not 
continue. At yearend, the Zairean Depart- 


367 


GEM STONES 


‘soul y puepenbeure N ouꝛ pus eur¹ urejuojeyjoy '[ooq Kep[1equirg SpA: eougy unos Jo ↄqndeꝝ eu? woaz 3nd3no dnour s1eeg eqq 1eu10, 
981-1861 ‘891—0861 '88—6L61 
'9g—gL6T :8}8180 puwsnoy} ut 'SMO[[0J se sem 3nd3no peziodal Á[[eroro :seurur Surj1o0de1uou Aq 3nd3no jo sejeurse UBITIZBIg [etorgo snid 3nd3no peyiode1 A[[etorjjo 3uese1dex SONS, 
‘andy porod 
"Uorjeor[qnd jo eum v €1ep e[qe[reA? 1səq eq uo peseq st 'serrjunoo JSOU 10j pus '[&1n32efuoo st puourerp [etrjsnpur pue Wed ueeA3eq 3nd3no [6303 JO uonnqtu1srp pejeurse eu] ` eo [fs 
88 9 uo S[T63op A13 suorjeor[qnd nos qoru^ 0j '(18-8/61) ejenzeue A PUB *(6/-8/61) BLY YING Jo ;t[qndesr eu (88-86) uo V1191S (28-860 SHAFT '(18-8,6D ONAY usougy 
[ez3uəo (28-086 D) any deore K1junoo Ciel JO 9882 etj? ut sojeurse SIUI JO nea1ng are puouretp [eurjsnput pus puourepp uie? 10j 848p uorjonpoid eje1edoes po[rejep equ ‘48813000 ug 
"pejeuit3so aq 0} 930u300j € Aq pejeorput e19qA 3deoxe pod. Allen st K1;unoo Yowe 103 (eusnput snid uie) 3nd4no puourerp 1801 `eg861 ‘g eunf ui eiqepreAe eyep sepn[our ABL: 
‘OIQUTTEAB JON VN Posmay,  -"Areurun[old, — 'pojeuimer, 


99I'SP  209'Y6 PIGOT LSS‘ZP 90128 ISPOI LLS‘eh Is' 929˙01 0£»'6e,  961'60, 88201. €29'6€  Z9T‘OS t96 | --------- [63103 pla 
0006 09 097 0006 098 097 Sec 01 0686 SPE PSL'S OFFS 562 gs 11 80901 „ dd ne eee or 
008 00F 001 065 888 eot IZL ear 8EZ 808 999 L¥Z 028 era Jo recessu ue e T g [ənzəuə A 
00901 $0098 0IZZ 00901 00S‘8 001 08801 (0098 083˙8 0001 008˙8 002Z 0901 005˙8 7000000 ees ASSN 
0cc oet 001 LIZ LOT 011 PLZ 181 Let PIE LST LST 28 151 „ VP:. ee s: vrurzus, 
5916 ZS 258˙8 99% 160˙9 63 * 08% 809 2182 588˙8 861˙9 981'€ 1211 OLES 000 [ROL 
6LS 89 les 65 qg ple 989 CPI 068 865 96 80 999 SPI 6 2000 
G92‘ 906 698˙1 ZL9Z 6901 809'I 680˙ — 68PTI  OSG'I 0c2'€ OL 0S8‘T 69% = S68'T Pec T -- ,setztedoid s1eeg eq O 
097 9581 219 OFO'Z OEST org 6007 289 1 LOF 180'2 eT9'I 895 886.1 809'I ose 7777777777 OUI] Joruradd 
ocs‘§ — 8008 LPB 995˙) gge 0001 1062 evo 995 Ggc‘z OZIZ GOP 089 L222 gop 177777777777 our, YORUL 

o nde *eougy ynog 
062, L8z 802 908 L6 80€ 869 9 LI G88, 195. Per, 6LL 925 pO - PSS a ge edes ouoe i g2191IS 
PIOT, IS 896 881 29 981˙ 099“ 1 8 285 L 899 1 88 OLS'T 8681 96 oo BIQIUIB N 
885. $92 OLI 988 voc cet 862 SLI £cl 208 281 OLI 808 081 Sol. - — (VV BLIOQr] 
Sbg 8 68 ec t 65 fs t 0S 29 t 85 L9 9 QU. — "Ep ecu c od 
a. T = Rg — E "i ud Mä 85 vc vc Sp e Cu. ee 38800 ÁIOAT[ 
GT el 8 ST 81 8 91 et e 91 el € 91 81 B USTEDES MET 98iseuopuy 
5l Z 81 91 Z pl P Z ZI 91 Z pl 91 Z PL oo ee eee spul 
Ilg 9 9 01 9 t 01 9 t 9I 0¹ 9 LI 0¹ TTT. Buen 
Ov L 81 88 92 ZI 8e 92 ZI 98 89 LZ 08 99 a a cS Pumy 
089, 219 89 988 ISL 98 898 1 2811  9el eset 8er 921 8251 182 rr a s s -euep 
0003 099 1 00 061 0291 088 081 OPT 098 VN VN VN VN VN VNC) Heese s e Pusa Rite) 
L1Zy 16 981 218 eot 602 c»e 911 ard 918 OTI 302 vac 98 el | ----- Sr qndəq uso [erju 
OUT 916 GLI 680 1 926 891 L99 PIP ese 0c9 58 982 029 138 oge. I ee Pe [zeig 
69L'le 099 991˙¹ 196 LIZh FFL TOIS 98 293 568˙ GSL‘S 699 67 68% )))”... m ee Buens og 
189, L8? OL 90³ 581 1e 8 8r IH n- ndi dE sis Des Mu ee wia nn 
OPI 00 000˙¹ 0051 oss 090'1 OTT ole OIT'I 158 TIZ 089 099 291 %%. vod uy 

[gt pu pu pu pu 
TOL snpuy 0 WoL ^ gnpup 9 [OL  gnpup Td WOL = gnpu wo) zol.  .gnpu[ war) 8 
22861 41861 0861 6161 8161 
(818169 pUrSnOUI) 


:9d 4 pus Arjuno Aq uon pod pp10A :(T&12038u) puourerq—'8 9[mqse 


368 


ment of Mines and Energy had established 
a list of approved private buyers of artisa- 
nally mined diamonds. These buyers will 
compete legally with the state marketing 
agency, Sozacom, which also has a diamond 
buying and marketing operation.’ Miba 
had suffered declining grade and production 
of its alluvial deposits since 1961 and had 
been seeking a $40 million loan from the 
International Finance Corp. for the mining 
of its Massif I kimberlite pipe near Mbuji 
Mayi, with no progress at yearend 1982. 
Despite this, preparations continued for 
development of the new mine with increas- 
ed capacity and modernization of its treat- 
ment plant.** Of the world's 15 largest 
diamond pipes, Zaire has two: Talala, cover- 
ing 40 hectares, and Massif I, 18.6 hectares. 
Zairean announcements during 1982 indi- 
cated satisfaction with its break in 1981 
with CSO for the marketing of its Miba 
diamond production. Five-year contracts 
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were signed with three buying concerns, 
Caddi Sprl and Glasol NV of Antwerp, 
Belgium, and Industrial Diamond Co. of 
London, England. Despite this apparent 
success, the Zairean Government an- 
nounced on March 7, 1983, that it was once 
again returning to the CSO, and gave CSO 
exclusive purchase rights for Miba's dia- 
mond production with a floor price of $8.55 
per carat. The prior system of three desig- 
nated buyers was determined not to be as 
profitable to the Government as the new 
CSO arrangement was expected to be with a 
guaranteed minimum price. 

Zambia.—Extensive illegal mining of em- 
erald occurred in Zambia during 1982. Esti- 
mated total value of emerald production for 
the year was $100 million. International 
Development and Construction Co. of Saudi 
Arabia and the Reserved Minerals Corp. of 
Zambia formed a joint venture for mining of 
emeralds in Zambia. 


TECHNOLOGY 


Two methods were announced during 
1982 to mark valuable gem diamonds with 
invisible identification marks. General 
Electric Co. developed an ion implanter to 
bombard the surface of a stone with a brand 
or secret pattern for use in positive identi- 
fication. 

The Gemological Institute of America 
announced the development of a machine to 
inscribe an identification on the girdle of a 
stone using a laser device. The inscription 
will only be visible under 10- power magnifi- 
cation or better. 


Physical scientist, Division of Industrial Minerals. 
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Gold 


By J. M. Lucas? 


The discovery of new sources of gold was 
again the principal objective of both corpo- 
rate and national exploration firms world- 
wide. The world economic recession and the 
less-than-encouraging outlook for any im- 
mediate sustained growth in demand for 
most metals and fuels had a severe impact 
on exploration for many commodities; thus 
in 1982 gold became, for many, the only 
remaining target of interest. In the United 
States several substantial discoveries were 


made, mostly in Nevada and other Western 
States. 

The impact of the economic recession on 
the 1982 domestic demand for gold in its 
role as a fabricated product was moderate 
when compared with the combined effect of 
soaring gold prices, record high interest 
rates, and economic uncertainty in recent 
years. Both domestically and international- 
ly, the demand for newly fabricated gold 
products generally increased during 1982. 


Table 1.—Salient gold statistics 


1978 1979 1980 1981 1982 
United States: 

Mine production thousand troy ounces. _ 999 964 970 71,379 1,447 

Value ___ 8 thousands $193,324 $296,550 $594,050 "$633,918 $543,908 
Ore (dry and siliceous) produced: 

Gold ore thousand short tons 4,292 1,046 9,893 712,729 17,918 

Gold- silver ore do- 738 756 872 11,041 1,213 

Silver ore do... 992 962 1,925 14,409 5,318 
Percentage derived from: 

Dry and siliceous ore s 58 58 66 71 80 

Base-metal ores 40 41 32 27 17 

Placers__———---------------———— 2 1 2 2 3 
Refinery production: 

Domestic ores. __ thousand troy ounces. _ 962 795 773 801 718 

Secondary (old scrap) - Pp) do- 1.384 1.675 2,184 11,610 1.421 
Exports: Commercial do_ _ _ _ 5,509 16,499 6,119 6,437 2,970 
aporna for consumption do... 4,690 4,630 4,542 4,652 4,920 
Gold contained in imported coins do- 3,736 2,790 3,081 2,612 2, 908 
U.S. Treasury gold medallion sales! _ _ do ia MA 338 189 63 
Net sales from foreign stocks in Federal Reserve 

Bank 4-5 enini do. ... 1,569 40 1,785 1,181 1,830 

Stocks, Dec. 31 

Monetary . ------- million troy ounces. _ 276.4 264.6 264.3 264.1 264.0 

Industrial? _____ thousand troy ounces... 1,672 868 872 r635 776 
Consumption in industry and the arts do- 4,738 4,785 3.215 13,276 3,448 
Price? Average per troy ounce ___——-----—— _ $193.55 $307.50 $612.56 $459.64 $375.91 

World: i . 
Production, mine thousand troy ounces. . "39,057 "38,807 39,197 P41,226 *42,713 
Official reserves million troy ounces. _ "1,164.9 1,145.1 "1,149.0 "1,148.8 1,143.2 
*Estimated. Preliminary. "Revised. 


1Sales program began July 15, 1980. 


*Unfabricated refined gold held by refiners, fabricators, and dealers. 


Engelhard Industries quotations. 


“Held by market economy country central banks and Governments and international monetary organizations. Source: 


International Monetary Fund. 
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Table 2.—Volume of U.S. gold futures trading 


(Million troy ounces) 
Exchange Location 1978 1979 1980 1981 1982 

Commodity Exc e, Inne New Vork 373.40 654.15 788.72 1,041.67 1,212.40 
New York Mercantile Exchange ________ MOO tu. eee .85 .21 (1) s cis 
International Monetary Market.. Chicago 281.30 355.87 254.35 251.82 153.35 
Chicago Board of Trade ____do ___ 5.49 10.30 7.15 1.47 1. 
Mid-America Commodity Exchange ---.do ___ 1.50 6.65 14.86 15.59 12.73 

7J17Äͤ’ eet ee ee tet 662.54 1,027.18 1,065.08 1,310.55 1,380.44 


! Less than 5,000 troy ounces. Trading in gold futures terminated in January 1980. 


Domestic Data Coverage.—Domestic 
mine production data for gold are developed 
by the Bureau of Mines from four separate, 
voluntary surveys of U.S. operations. Typi- 
cal of these surveys is the lode-mine produc- 
tion survey of gold, silver, copper, lead, and 
zinc mines. Of the 149 lode gold producers 
in operation in 1982 to which a survey 
request was sent, 52% responded, represent- 
ing 91% of the total production shown in 
tables 3, 4, 6, and 8. Production for the 72 
nonrespondents was estimated using re- 
ported prior year production levels, ad- 
justed by trends in employment and other 
guidelines such as company annual reports, 
published news items, and State agency 
reports. 

Legislation and Government Pro- 
grams.—In June 1981, pursuant to legisla- 
tion introduced in late 1980, the Congress 
established a Gold Commission to study 
U.S. policy with respect to the role of gold in 


the domestic and international monetary 
systems and to consider a return to a gold 
standard. Hearings were conducted in late 
1981, and the Commission, which released 
its final report on March 31, 1982, conclud- 
ed that no changes in the present role of 
gold were warranted. The Commission sug- 
gested, however, that the Government mint 
gold bullion coins in specific weights that 
would be exempt from capital gains taxes 
and sales taxes, but would not have a dollar 
denomination or legal tender status.? 

The Commodity Futures Trading Com- 
mission voted on August 31, 1982, to extend 
approval to designated commodity ex- 
changes to begin trading gold options, effec- 
tive October 1, 1982. The program, which 
was later extended on a 3-year trial basis, 
allows trading in as many as six nonagricul- 
tural options such as gold and Treasury 
bills. 


DOMESTIC PRODUCTION 


For the third consecutive year Nevada 
was the leading gold-producing State as new 
gold mines developed in recent years pro- 
duced at or near their full design capacity. 
In spite of continuing moderation of the 
gold price from its historic high in 1980, the 
search for new gold deposits, especially in 
the Western States, continued unabated at 
the rapid pace established in recent years. 
A few companies, formerly disinclined to 
include gold on their list of exploration 
objectives, redirected some of their efforts 
toward exploration for gold, especially in 
those geographical areas where previous 
investigations had been directed toward 
developing other minerals. 

Approximately one-half of domestic gold 
mine output was accounted for by the first 
five leading mines listed in the table of 
leading producers (table 5). The 25 largest 
mines accounted for 93% of domestic pro- 
duction in 1982. 


Gold production in 1982 was reported by 
187 mines, of which 38 were placer mines, 
130 were lode mines producing from pre- 
cious metal ores or tailings, and 19 were 
lode byproduct producers. About 80% of the 
gold came from precious metal ores; most of 
the remainder came from base metal ores. 
The methods by which gold was extracted 
from its ores reflected the nature of the 
ores; thus, most of the gold was recovered by 
cyanidation of precious metal ores and by 
smelting of base metal ores, while minor 
quantities were recovered by amalgamation 
and by gravity methods (tables 7-9). The 
average recovery grade of gold ores mined 
in lode mines was 0.06 ounce? per ton,‘ 
while placer mines averaged 0.007 ounce 
per cubic yard of gravel washed. The vol- 
ume of material washed for gold by placer 
operators was nearly 70% greater than in 
1981. 


GOLD 971 
Table 3.—Mine production of gold in the United States, by State 
(Troy ounces) 
State 1978 1979 1980 1981 1982 

— A ead bel 18,652 6,615 12,881 126,531 30,513 
. ͤ ( ͤ aren at 92,989 101,840 79,631 100,339 61,050 
LRL AAA lest enh aa 7,480 5,010 4,078 6,271 10,547 
ee ees 32,094 13,850 39,447 51,069 64,584 
ee sss 20,492 24,140 W W W 
| sis or MERCI eo) ae ae OER DN E 19,967 24,050 48,366 54,267 75,171 
ral os Rt te ee RUE sS Sua 260,895 i 278,495 524,802 738,321 

New Mexico --------------——— 9,879 14,966 15,847 65,749 
LUN. DL oua AAA 340 W W 2,830 W 
loss Coca L Z ot —U!v-—— e = * W did 
South Dakota ________________ 285,512 245,912 261,642 218,162 185,038 
— UUUT— EE W x Mi W 8 

PP ———T—TVZ ee EE E. W as d MS 
[3,70 ER AE EEE ee RENE Ree, afe 235,929 260,916 179,538 227,706 174,940 

GC TT W W W W 
SUBE S a —A— ene ime 998,832 964,390 969,782 71,319,161 1,446,905 


"Revised. W Withheld to avoid disclosing company proprietary data; included in “Total.” 
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Figure 1.—Gold mined in the United States. 


Alaska.—Although the number of mining 
claims staked in Alaska during 1982 declin- 
ed from the record number of 1981, gold 
production activity and efforts to discover 
and develop new gold deposits continued at 
a brisk pace, albeit at a level somewhat 
below that of 1981. Blocks of mining claims 
staked in 1982 also tended to contain fewer 
acres than parcels assembled in 1981. Ex- 
penditures on all mineral exploration, esti- 


mated at close to $100 million in 1981, was 
probably lower in 1982, reflecting generally 
poorer prices for most minerals, including 
gold. The Fairbanks area and the eastern 
interior portion of the State accounted for 
about one-half of the major gold-mining 
activity and production. An informal field 
survey of Alaskan gold producers by the 
Alaska State Division of Geological and 
Geophysical Surveys indicated that nearly 
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175,000 ounces of gold was recovered from 
Alaskan gold deposits, mostly placer depos- 
its, during 1982. This compared with 
134,000 ounces in 1981, indicated by a simi- 
lar survey. Active gold-mining operations in 
the State, including recreational placer 
mines, probably exceeded 500 during 1982. 
The much lower total reported on a volun- 
tary basis by producers and tabulated in 
tables 3 and 6 reflects a seasonal reporting 
problem aggravated by the remote location 
of most of the mining operations. 

Ranchers Exploration and Development 
Corp., of Albuquerque, N. Mex., again con- 
ducted sluicing operations at its mecha- 
nized placer mine located about 150 miles 
southeast of Fairbanks. Gold production for 
the short operating season (May-September) 
was about 6,100 ounces; production during 
the 1981 season was 5,091 ounces. The 
operation washes 250,000 to 300,000 cubic 
yards of gravel each year, depending upon 
the availability of water. Operations are 
generally confined to an area containing 
about 1.3 million cubic yards of gravel 
reserves having gold values of about $6 per 
yard at a gold price of $400 per ounce. 
Several companies, including Alaska Gold 
Co. and Northland Gold Co., operated large 
bucketline dredges near Nome and Nyak 
and along the Hog River drainage. At Cana- 
dian Barranca’s mechanized placer, in the 
Chandalar district 200 miles north of Fair- 
banks, the company completed a 3,000-foot 
test drilling program; results indicated 1 
million cubic yards of minable gravel con- 
taining 0.02 ounce of gold per cubic yard. By 
using open pit mining methods the compa- 
ny expects to triple gold production to about 
3,000 ounces per year by 1983. Production 
will be from six separate open pits. Liven- 
good Placers Inc. plans to begin full produc- 
tion in 1983, following successful 1982 sluic- 
ing tests that yielded 3,500 ounces of gold. 

Alaska Apollo Gold Mines Ltd., formerly 
Catalina Energy & Resources Ltd., began a 
full-scale surface and underground drilling 
program at its Apollo and Sitka Mines 
located on Unga Island, in the Aleutian 
Islands, about 550 miles west of Anchorage. 
Just north of Fairbanks, on Ester Dome, 
Silverado Mines Ltd. continued surface and 
underground exploration and development 
at the Grant Mine; the company reported 
that exploration drilling on its other Ester 
Dome claims had yielded promising results. 
At the Ryan Lode on Ester Dome, St. Joe 
American Corp. completed trenching and 
sampling and a considerable footage of dia- 
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mond drilling. These efforts, begun in 1979, 
confirmed the presence of a large reserve 
of gold-bearing ore. At the Greens Creek 
silver-gold-lead-zinc-copper project on Ad- 
miralty Island, Noranda Mining Inc. con- 
tinued exploration, environmental assess- 
ment, and metallurgical testing. A decision 
on the final environmental impact state- 
ment for this potential underground mine is 
expected in early 1983. Exploration con- 
ducted by the Bureau of Mines in the 
Chugach National Forest east of Anchorage 
located areas of above-average potential for 
gold prospecting. Recoverable gold was de- 
tected in 26 of 107 placer samples collected 
in the 2.8-million-acre study area. Gold 
values ranged from 0.0001 to 0.028 ounce 
per cubic yard. Results of the 1981 sampling 
program were made available in 1982 as an 
open file report.* 

Arizona.— The decline in gold production 
from Arizona in 1982 reflects the decline in 
copper production, a principal source of 
byproduct gold. The economic recession, 
which affected virtually every copper oper- 
ation in the State, resulted in several mine 
closures and cutbacks in metal production. 
North of Phoenix, near Sun City, Ranchers 
Gold & Silver Exploration Program, a New 
Mexico limited partnership in which Ran- 
chers Exploration and Development holds a 
60% interest, continued geologic mapping, 
drilling, and surface sampling of the Mystic 
Claims. The results of the drilling and 
sampling were reportedly promising, and 
the company was actively seeking a joint 
venture partner to assist with further ex- 
ploration. 'The Small Mines Div. of the 
Phelps Dodge Corp. did extensive sampling 
for precious metals in Arizona and other 
Western States, and two properties were 
acquired. An underground diamond drilling 
program for gold was conducted by Phelps 
Dodge at the old United Verde Extension or 
Little Daisy Mine in Jerome. The company 
reported that 2,800 ounces of gold and 
131,000 ounces of silver were extracted from 
the Ash Peak property and from the old 
underground copper workings at Bisbee, 
which had been closed since 1975. Precious 
metals were also being pursued at or 
around Oatman and in the Black Moun- 
tains area southwest of Kingman; numer- 
ous claims have been staked there by do- 
mestic and international companies. 

California.—Homestake Mining Co. pro- 
ceeded with the development of its Mc- 
Laughlin project located north of Knoxville 
at the juncture of Napa, Lake, and Yolo 
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Counties in northern California. From the 
results of test work and feasibility analyses, 
the company decided to construct a 3,000- 
ton-per-day open pit mine and processing 
plant. The crushing and grinding facility 
was to be constructed adjacent to the mine 
in Napa County. Pulverized ore was to be 
pumped from the mill to the main process- 
ing facility 5 miles away in Lake County. 
The water supply was expected to be provid- 
ed from a storage reservoir in Yolo County. 
The plant was scheduled to produce about 
200,000 ounces of gold per year at recoveries 
in excess of 90%. Construction at McLaugh- 
lin was expected to begin in the third 
quarter of 1983, with startup expected by 
the end of 1984. During 1982 the company’s 
exploration group screened more than 1,400 
properties and conducted more than 700 
field examinations on precious metals pros- 
pects worldwide. 

Placer Services Corp. (PSC), a subsidiary 
of the St. Joe Minerals Div. of the Fluor 
Corp., directed its principal efforts in 1982 
at two California-based projects. Yuba 
Placer Gold Co., a joint venture in which 
PSC holds a two-thirds managing interest, 
completed mine development at its placer 
property near the Yuba River, east of 
Marysville, Calif. When operating at full 
capacity, the company’s large floating 
dredge was expected to recover 20,000 to 
25,000 ounces of gold annually. At the 2,200- 
acre San Juan Ridge placer property near 
North Columbia, PSC completed evaluation 
studies, prepared mining and reclamation 
plans, and undertook environmental 
studies. The property, once the site of hy- 
draulic mining, was expected to yield up to 
300,000 ounces of gold over an estimated life 
span of 8 years. 

In Calaveras County, Mother Lode Gold 
Mines continued the development of the 
Royal Mountain King gold property. The 
property was scheduled to begin mining and 
milling in mid-1985 at a rate of about 2,000 
tons per day. In October, near Happy Camp, 
Siskiyou County, Noranda Mining, a subsid- 
iary of Noranda Mines Ltd., began surface 
mining at its Grey Eagle gold and silver 

mine. The design capacity of 500 tons per 
. day was achieved in December. 

A study of mineral locations in the Or- 
leans Mountain area of northern California 
was conducted by the Bureau of Mines 
under the Roadless Area Resource Evalua- 
tion (RARE II) program of the U.S. Forest 
Service. Seven properties were found to 
have mineral resource potential, including 
three large gold placers, one of which was 
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described as having very high commercial 
potential. 

Colorado.—In May, Houston Natural 
Gas Corp. and Cobb Resources Corp. of 
Albuquerque began shipping gold and silver 
concentrates from their London Mines in 
central Colorado. These old mines, which 
have been under restoration for several 
years, are located in Park County 10 miles 
west of Fairplay. Near Victor, in the old 
Cripple Creek district, Silver State Mining 
Corp. began production at the Ironclad 
property at a rate of about 1,000 tons per 
day. Cripple Creek and Victor Gold Mining 
Co., a joint venture of Texasgulf Inc. and 
Golden Cycle Corp., which had begun lim- 
ited production at its Ajax and Cresson 
Mines in 1981, reduced operations in mid- 
1982 because of weak gold prices. Texasgulf 
was purchased in mid-1981 by Société Na- 
tional Elf Acquitane, a company in which 
the French Government owns a controlling 
interest. The lower gold prices also affected 
many other developing mines in Colorado; 
many that were scheduled to open during 
the year postponed further development or 
continued development or exploration on a 
limited basis only. In San Juan County, the 
State's largest gold producer, the Sunnyside 
Mine of Standard Metals Corp., following 
employment cutbacks in March, resumed 
full-scale operations in mid-September. 
Adoption of vertical crater retreat stoping 
in parts of the mine was successful in 
reducing costs. In midyear, the Franklin 
Mine of Franklin Consolidated Mining Co. 
Inc., near Idaho Springs, began limited 
production of gold and silver ore. 

Idaho.—Near Stibnite, in Valley County, 
Idaho, Superior Mining Co., formerly Cana- 
dian Superior Mining (U.S.) Ltd., completed 
construction of five heap-leach pads and 
processed over 200,000 tons of ore at the 
West End gold mine. East of Stibnite, Thun- 
der Mountain Gold Inc. completed an agree- 
ment with Phillips Petroleum Co. to explore 
gold claims and properties held by Thunder 
Mountain in and around the Payette 
National Forest; Superior Mining, which 
had optioned these properties in 1978, ter- 
minated its agreement with Thunder Moun- 
tain at the end of 1981. Further drilling was 
conducted by Ranchers Exploration and 
Development at the Yellow Pine gold and 
antimony property at Stibnite. Gold-bearing 
sulfides and oxides were tested, with the 
goal of determining the extent of the sul- 
fides at depth and expanding the oxide 
reserves sufficiently to justify a gold recov- 
ery operation. 
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In the Yankee Fork Mining district of 
Custer County, Idaho, U.S. Antimony Corp. 
of Thompson Falls, Mont., leased a gold 
prospect near its newly completed gold and 
silver leaching plant at Yankee Fork. Ex- 
ploration drilling and trenching have indi- 
cated two zones containing gold and silver 
mineralization. Center Star Gold Mines Inc. 
of Elk City relocated the main portal and 
working adit at the old Center Star Mine, 
and began stoping operations on the princi- 
pal ore vein, which grades about 0.6 ounce 
of gold per ton. Renovation of the existing 
50-ton-per-day mill was begun near year- 
end. In Shoshone County, Pacific Coast 
Mines, Inc., a subsidiary of U.S. Borax and 
Chemical Corp., began an exploration and 
drilling program on claims leased from 
Champion Gold and Silver Inc. of Coeur 
d'Alene. Placer gold was pursued by a 
number of firms throughout the State. 

Montana.—In spite of the general decline 
in mineral exploration activity, the number 
of exploration licenses granted by Montana 
to explore for gold and other minerals 
increased from 140 in 1981 to 161 in 1982; 
during the same period corporate explora- 
tion licenses increased from 55 to 64. In the 
Little Rocky Mountains in Phillips County, 
Pegasus Gold Ltd. continued to improve the 
efficiency of the heap-leaching operations at 
Zortman and Landusky. The Zortman and 
Landusky Mining Co., operator of the com- 
bined project, recovered 67,000 ounces of 
gold and 146,000 ounces of silver from ore 
mined at the nearby Argo and Pegasus 
Mines. The company expected to increase 
gold production in 1983 to about 70,000 
ounces. 

In Jefferson County, Mont., northeast of 
Whitehall, Placer Amex Inc., the U.S. sub- 
sidiary of Placer Development Ltd. of Cana- 
da, completed the development of the new 
open pit Golden Sunlight Mine. Develop- 
ment of the mine was both under budget 
and well ahead of the mid-1983 startup date 
established earlier. In its initial years the 
company expected to process about 5,000 
tons of ore per day for an annual yield of 
about 72,000 ounces. The mine has about 12 
years of open pit ore reserves, and mining 
may proceed underground when the surface 
reserves are exhausted. 

Placer mining, generally at small-scale 
operations, continued at a high level in 
western Montana. Many small lode mines 
produced gold throughout the year, again 
from operations located primarily in the 
western half of the State. Companies in- 
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volved in gold exploration, development, 
and production in Montana ranged from 
local firms to multinational corporations. 

Nevada.—Nevada was again the focal 
point of domestic gold development. Twelve 
mines in Nevada, including the largest 
domestic producer for 1982, were among the 
top 25 gold producers in the Nation during 
the year. Despite severe winter conditions, 
Freeport Gold Co.’s new Enfield Bell (Jerritt 
Canyon) mining and milling complex locat- 
ed 50 miles north of Elko produced nearly 
200,000 ounces of gold, thus making it the 
largest gold producer in the Nation during 
1982. Average gold recovery at the new 
facility, which is a joint venture between 
Freeport Gold (70%), a subsidiary of Free- 
port-McMoRan Oil & Gas Co., and FMC 
Gold Co. (80%), approached the design level 
of 87.5% of the contained gold. Freeport 
Gold sold nearly all of its 137,000-ounce 
share of the operation. Step-out drilling 
from the principal ore body at the new 
facility added reserves of 1,500,000 tons of 
gold ore with an average grade of about 0.15 
ounce per ton. In spite of downward adjust- 
ments made in 1982 to the remaining re- 
serves, proven and probable reserves car- 
ried at the beginning of 1983 stood at 
11,614,000 tons containing 0.233 ounce per 
ton. This was expected to sustain operations 
at the property for 11 years or more. 

In November Cortez Gold Mines an- 
nounced plans to commence production, in 
mid-1983, at their Horse Canyon gold prop- 
erty located 4 miles from the company’s 
mill at Cortez, in Lander County, 60 miles 
south of Elko. When fully operational, the 
2,000-ton-per-day open pit operation was 
expected to yield about 40,000 ounces of gold 
per year. The company milled dump materi- 
al from its nearby Gold Acres property in 
1982. Work at Gold Acres was scheduled to 
be completed coincident with the opening of 
Horse Canyon. 

Duval Corp., the mining subsidiary of 
Pennzoil Corp., continued premining strip- 
ping of the overburden at the new Fortitude 
gold and silver discovery. Stripping oper- 
ations at the Lander County property, 
which is near the company’s existing Battle 
Mountain Mine, were to continue through 
1984, with mining expected to begin in 1985. 
Use of the Battle Mountain processing facil- 
ities was expected to help to minimize the 
capital expenditures required to bring the 
new mine onstream. With the Fortitude 
property producing, total gold production 
from Duval’s Nevada properties was ex- 
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pected to be about 150,000 ounces per year, 
compared with about 71,000 ounces in 1982. 
Similarly, silver production was expected to 
increase from about 315,000 ounces in 1982 
to about 1.5 million ounces. 

At the Round Mountain Mine in Nye 
County, about 45 miles north of Tonopah, 
Louisiana Land & Exploration Co., through 
its Smokey Valley Mining Div., continued 
mining and expansion efforts aimed at de- 
veloping fully both the old gold-silver depos- 
it and the new adjacent gold-silver deposit. 
Preliminary stripping of the large new ore 
body, which began in late 1981, was com- 
pleted during the first quarter of 1982. 
Plans to mine the new deposit were incom- 
plete. The deposit reportedly contains an 
estimated 8.4 and 15.7 million ounces of 
gold and silver, respectively; it occurs as a 
large low-grade halo around a previously 
mined high-grade, vein-type deposit. 

In Humboldt County the new Pinson 
Mine, 24 miles northeast of Golconda, 
marked its first full calendar year of pro- 
duction, exceeding its design capacity of 
56,000 ounces of gold per year. Gold output 
in 1982 was about 66,000 ounces. The Pinson 
Mining Co., which operated the mine, was a 
joint venture between the Canadian-owned 
Lacana Mining Corp., Rayrock Resources 
Ltd., United Siscoe Mines, and several indi- 
viduals. During the year the company in- 
creased the daily milling rate by nearly 
40% to about 1, 500 tons per day, primarily 
through improvements in the crushing and 
grinding circuits. Carbon-in-pulp recovery 
methods were employed at the automated 
mill to produce a dore containing 975 
parts of gold and 6 to 20 parts of silver per 
thousand. Construction of an asphalt pad 
was completed in April and tests were 
begun to evaluate the suitability of several 
heap-leaching techniques to various grades 
and types of ore present in the deposit. 
Reserves at the Pinson Mine were about 3.3 
million tons grading 0.09 ounce per ton. The 
company also had a controlling interest in 
the Preble gold deposit, 12 miles to the 
south of the Pinson property, where 1.5 
million tons of ore averaging 0.08 ounce per 
ton was indicated. Mining was not expected 
to begin at the Preble deposit before 1984. 
In early 1982, Rayrock announced that the 
Cordex IV Syndicate, an exploration ven- 
ture between Rayrock, Lacana, and Dome 
Mines, Ltd., had discovered a new gold 
deposit near Elko. Engineering and metal- 
lurgical tests on the deposit, known as the 
Boulder Creek property, indicated about 
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2.0 million tons of ore grading 0.10 ounce 
per ton and minable by open pit methods. 
The syndicate expected to make a produc- 
tion decision in the near future. 

The Alligator Ridge Mine, in White Pine 
County, completed its first full calendar 
year at its heap-leaching and gold recovery 
operations. With ore reserves estimated at 
about 5 million tons at the beginning of the 
year, exhaustion of the existing ore body 
was predicted to occur about 1988. The 
owner, Amselco Minerals, Inc., continued to 
direct considerable exploration effort and 
expense toward the discovery of additional 
gold reserves. 

Amoco Minerals Co, a wholly owned 
subsidiary of Standard Oil Co. of Indiana, 
recovered 20,000 ounces of gold during the 
year from its Northumberland Mine near 
Northumberland Pass in Nye County. The 
new mine, which began operating in mid- 
1981, was developed in an ore body contain- 
ing disseminated gold and silver, with an 
estimated ore reserve of 8 million tons. Ore 
mined from two open pits was treated using 
heap-leaching methods. The company ex- 
pected to recover 35,000 ounces of gold in 
1983. 

West of Elko, at Newmont Mining Corp.'s 
Carlin Mine, feed for the Carlin mill was 
provided by the Maggie Creek, Blue Star, 
and main Carlin pits. Gold production from 
milled ore and heap-leached ore amounted 
to 145,100 ounces, up 8,500 ounces over the 
1981 output. Though the quantity of ore 
milled in 1982 declined by 43,500 tons to 
743,500 tons, the average grade of the ore 
milled increased from 0.185 ounce per ton in 
1981 to 0.190 ounce per ton in 1982. Dump 
leaching at the inactive Bootstrap Mine 
continued for the fourth year. Metallurgical 
testing and  prefeasibility engineering 
studies continued on the Gold Quarry ore 
body, a major gold deposit recently dis- 
covered near the Carlin Mine. In August, 
Newmont acquired additional mineral 
rights and properties surrounding the Car- 
lin operations and negotiated a long-term 
lease on the Gold Quarry ore body. 

Throughout Nevada, numerous mining 
firms were exploring, developing, and op- 
erating precious metals properties. Gold 
mine closures were few and generally lim- 
ited to properties where ore reserves were 
exhausted or mining costs greatly exceeded 
the year’s relatively lower gold prices. 

New Mexico.—Gold Fields Mining Corp., 
in its first full year of production, ending 
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June 30th, announced the recovery of more 
than 50,000 ounces of gold from its Ortiz 
gold deposit in Santa Fe County. The new 
mine is located in the Ortiz Mountains at 
Cerrillos, the center of an old Spanish 
mining grant. Using heap-leaching recovery 
techniques, the company recovered 85% to 
90% of the gold contained in the ore treat- 
ed. An average of 820,000 tons of ore per 
year is mined from the open pit. Precious 
metals exploration and development in 
New Mexico during 1982 were generally 
concentrated around the many old gold- 
mining camps located throughout the State; 
several small mines began production. 

Oregon.—Several placer mines and a few 
small lode mines produced gold in Oregon 
in 1982. Exploration activity around the 
State continued, but at a lower level than in 
1981, with 30 out of 34 exploration compa- 
nies reported by the State to be actively 
searching for gold in addition to other 
metals. The largest exploration project was 
that of Brooks Minerals Inc. at the North 
Pole Columbia Lode on Cracker Creek in 
Baker County. About 5,000 feet of old work- 
ings was rehabilitated and 3,000 feet of new 
work completed. Veta Grande Co. Inc.’s 
Mormon Basin Placer operated intermit- 
tently, as did several smaller placer oper- 
ations. Numerous individuals using one- 
man floating suction dredges were active 
along gold-bearing drainages in southwest- 
ern Oregon. Also in southwestern Oregon a 
small quantity of gold ore was produced at 
the Greenback and Snowbird Mines. In 
eastern Oregon in the Baker mining dis- 
trict, the Pyx and the Thomason lode mines 
continued producing as did several small 
placers. The Iron Dyke Mine, which yielded 
gold-bearing sulfides in 1981, was idle dur- 
ing 1982. 

South Dakota.—At Lead, in the Black 
Hills of South Dakota, a labor strike at the 
Homestake Mine, the Nation’s largest un- 
derground gold mine, caused a decline in 
gold production from 277,962 ounces in 1981 
to 185,039 ounces in 1982. The strike, the 
second and longest in the 106-year history 
of the mine, lasted from June 1 through 
September 26. The average cost per ounce of 
gold produced during the 8 months of 
operation was reduced to about $300 per 
ounce compared with $342 for the full year 
of 1981. Ore reserves at yearend were 
17,518,000 tons grading 0.220 ounce per ton. 
Homestake intensified its exploration at the 
old open pit workings, located on the compa- 
ny’s original mine claims site. All the per- 
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mits required to conduct surface mining 
operations there were obtained, and devel- 
opment of the site may proceed if warranted 
by ongoing engineering studies. The compa- 
ny was also actively exploring for gold 
elsewhere in the Black Hills, as were sever- 
al other companies including Anaconda 
Minerals Co. At Annie Creek, 3-1/2 miles 
southwest of Lead, Wharf Resources Ltd. of 
Calgary, Alberta, continued development of 
the Annie Creek gold claims. The company 
planned to begin heap-leaching operations 
at the site in 1983. 

Utah.—In April, near the old ghost town 
of Mercur, Utah, about 25 miles south of 
Tooele, Getty Mining Co., formerly Getty 
Mineral Resources, a subsidiary of Getty Oil 
Co., began stripping overburden at its new 
open pit Mercur gold project. The $82 mil- 
lion mining and milling project, a joint 
venture between Getty and Gold Standard 
Inc. of Salt Lake City, was expected to begin 
gold production in mid-1983 at an annual 
rate of about 80,000 ounces of gold. At the 
Bingham Canyon Mine, the Utah Copper 
Div. of Kennecott Minerals Co., a subsidiary 
of Standard Oil Co. of Ohio, maintained full 
copper and byproduct gold production dur- 
ing the year despite cuts in the work force. 
The mine, the largest surface mine in the 
Nation, is located near Salt Lake City and is 
the company’s lowest cost producer. In 
various recent years the mine has been the 
largest gold producer in the Nation. In Utah 
County, in the East Tintic mining district, 
Kennecott conducted an underground ex- 
ploration drilling program to develop pre- 
cious metals reserves at the Trixie Mine. 
The company closed the base metal mine in 
November. 

Washington.—Originally discovered in 
about 1894, Washington State’s old Lovitt or 
Gold King Mine was once again in the 
forefront of gold developments in the State. 
Exploration at the mine, located 3 miles 
south of Wenatchee, Chelan County, dis- 
closed a minable ore deposit of about 1.5 
million tons grading 0.12 ounce per ton 
contained in two mineralized zones. Prelim- 
inary test results were released in early 
1983 of what appeared to be a third major 
new ore zone; of seven holes drilled, one 
contained 140 feet of ore with an average 
grade of 1.36 ounces per ton including a 50- 
foot section containing visible gold and 
assaying 2.98 ounces per ton. The two Cana- 
dian companies involved, Asamera Inc., of 
Calgary, Alberta, and Breakwater Re- 
sources Ltd. of Vancouver, British Colum- 
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bia, reported encouraging prefeasibility 
studies and announced plans to construct a 
1,000- to 2,000-ton-per-day mill at the mine, 
pending further favorable exploration re- 
sults. At Hecla Mining Co.’s Knob Hill Mine 
at Republic in Ferry County, an under- 
ground exploration program was initiated 
to develop the gold and silver potential of 
the company’s surrounding properties. 
According to the company’s annual report, 
ore production at the mine, which has been 
in almost continuous operation since the 
early 1900’s, amounted to nearly 57,000 tons 
in 1982, compared with 56,000 tons in 1981. 
Around Washington State, exploration ac- 
tivity for gold and silver continued at a high 
level. Of the total of 55 active companies, 50 
firms reported they were seeking gold and 
silver. As in years past, the counties receiv- 
ing the most attention were Stevens, Ferry, 
Okanogan, and Pend Oreille, with interest 
in Chelan County heightening toward year- 
end in response to developments around 
Wenatchee. 

Wyoming.—Interest in Wyoming's gold 
potential, sparked by a 1981 announcement 
of gold discoveries by the Wyoming Geologi- 
cal Survey, led Timberline Minerals Inc. of 
Dubois to acquire 1,800 acres of land in the 
Seminoe Mountains of Carbon County. Pre- 
liminary investigation by the company indi- 
cated a gold resource assaying about 0.277 
ounce per ton. Several companies were 
actively pursuing gold in and around the 
historic gold-mining district of Atlantic 
City-South Pass, at the southeast end of the 
Wind River Range south of Lander. 

Other States.—Small quantities of dis- 
seminated gold were reported to have been 
detected in the Lower Cretaceous Coman- 
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chean Series of sediments in Erath and 
Comanche Counties of north-central Texas. 
Considerable interest was directed toward 
the gold potential of northern Minnesota, 
while in Marquette County, Mich., Callahan 
Mining Corp. completed preliminary feasi- 
bility studies, including an analysis of min- 
able reserves, at the Ropes gold mine. 
Maine adopted a simplified permitting pro- 
cedure for recreational and semicommercial 
placer operations. 

Gold deposits were being evaluated or 
explored for in the Piedmont areas of Vir- 
ginia, North Carolina, South Carolina, 
Georgia, and Alabama. Callahan conducted 
studies on gold opportunities in Virginia 
and on precious and other metals in North 
Carolina, Georgia, and Alabama. In Orange 
County, Va., near the old Melville and 
Vaucluse gold mines, Callahan, following 
leads established by earlier geological and 
geophysical work, completed the first phase 
of a diamond drilling program. To the south 
of Callahan’s 714-acre tract, Walnut Creek 
Mining Co. began producing a limited ton- 
nage of gold ore primarily for use in its 
nearby commercial panning center for tour- 
ists. Near Charlotte, N.C., a Canadian com- 
pany was reported to have acquired an 
interest in an option to explore the old 
Howie Gold Mine, a former producer. 
Recreational panners and operators of 
small suction dredges were active through- 
out the Southeast. 

Refinery production of gold recovered 
from foreign and domestic ores and old 
scrap declined about 11% from production 
reported ir. 1981. Gold recovered from new 
scrap showed an 8% increase during the 
same period. | 


Table 4.—Mine production of gold in the United States, by month 


(Troy ounces) 

Month 1978 1979 1980 1981 1982 
Jannu), Sete S El Sate 82,304 71,827 77.922 98.887 06.956 
February ____________________________ 89,695 68,850 78,301 93,385 109,407 
Match. e e PO n Auc c c EA LE 87,198 75,567 87,040 115,200 138,066 
ADI... St cust 88 89,196 15,222 89,477 110,366 136,010 

)) ſõĩ ⁵ð / 86 81,305 76,153 3,054 108,291 1,384 
UNG UN K ce a ee 84,701 76,500 83,279 119,676 114,433 
311 ge core eee c d EH MR 69,119 79,557 59,595 r126,675 112,421 
1)ö§Ü5ñßßs ⁰ ete 502 92,974 51,130 7125, 505 111,666 
September ___________________________ 85,600 88,654 73,888 "124,629 107,032 
Geiss ⁵ð eee uu 94,090 92,331 84,161 123,201 ,54 
November____________________________ 80,506 85,370 83,366 119,386 126,266 
December ⁰²⁰•mT as 71,616 81,385 102,569 113,960 118,719 

Total uu TZ: ee ee UL ans 998,832 964,390 969,782 "1,319,161 1,446,905 
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Table 7.—Gold produced in the United States from ore, old tailings, etc., by State 


Ore and old tailings to mills 
Total 
Crude ore, 
ha dete Recoverable 555 old tailings, 
Ings, in bullion ome ] 2n etc., 
State etc., i Thousand recoverable metal t ameltere! 
treated short — ——— AA a — 8 
(thou- tons! Amalga- Cyani- Concen- Thou- 
san mation dation trates Troy sand Tro 
short tons) (troy (troy (short ounces short ounces 
ounces) ounces) tons) tons 
19800 263, 309 262,564 9,015 603,255 5,569,699 324,132 745 16,412 
1981 _~______ ™326,391 "326,316 14,945 912,742 6,233,314 404,750 675 417,859 
1982: 
Alaska 2 2 IL oe 20 176 (3) 156 
Arizona 136,204 135,894 TA 1,116 2,495,992 56,629 309 3,305 
California. _ 4 539 4 538 60 1,017 1,047 1,238 2 434 
Colorado 4974 4974 25,356 8,537 59,454 30,443 (9) 4 
Idaho W W DU W W W W W 
Montana 421,305 421,292 _ _ 67,582 247,285 7,275 14 314 
Nevada _ _ _ 4 5 619 722 45 619719 8 736,713 17,955 1,426 3 25 
New Mexico W W ED W W W W W 
South 
Dakota 1,168 1,168 S 185,038 E dts Da oa 
Utah... 37,219 37,108 2 308 139,432 169,724 111 4,908 
Washington W W e W W W un Vet 
Total. 222, 838 222,322 25,416 1,082,943 3,944,073 290,023 516 710,148 


"Revised. W Withheld to avoid disclosing company proprietary data; included in “Total.” 

Includes some nongold-bearing ores not separable. 

Includes a small amount of placer production to avoid disclosing company proprietary data. 

Wess than 1/2 unit. 

“Includes tonnages from which gold was recovered by heap leaching. 

‘Includes tonnages from which gold was recovered by vat leaching. 

Excludes tonnages of molybdenum ore from which gold was recovered as a byproduct. 

Data may not add to totals shown because of items withheld to avoid disclosing company proprietary data. 


Table 8.—Gold produced at amalgamation and cyanidation mills in the United States 
and percentage of gold recovered from all sources 


Bullion and precipi- 
tates recovered Gold dodo a= L1 all sources 
Year (troy ounces) pe 
Amalga- Cyani- Amalga- ani- : 
mation dation mation 985 Smelting’ Placers 
1978 a ERR L Du 2,254 532,670 0.2 53.3 44.3 2.2 
1919. «7 q ů ace net 1,238 518,554 1 53.8 45.1 1.0 
1980 52er anm 9,015 603,255 9 62.2 35.1 1.8 
% ⁰ u 14,945 912,742 1.1 66.2 "30.6 "2.1 
1982. anaa 25,416 1,082,943 1.8 14.8 20.7 2.1 


"Revised. 


Crude ores and concentrates. 


Table 9.—Gold produced at placer mines in the United States, by method of recovery 


Material Gold recoverable 
Mines : washed F 
Method of recovery produc- washing (thousand pee Value edes 
ing pen cubic tro (thou- per cubic 
yards) ounces sands) yard 
Bucketline dredging: 
IUIB uos ..... 2 3 1.010 11 $2,187 $2.164 
J aoe Snes pay i ae 2 3 47 977 2.056 
1950222252 222 EORR 2 3 170 3 1,719 10.111 
15127; 22 ONE aS P ne es AS 3 5 12,190 15 6,731 3.073 
J·j etc lma 6 8 4,102 22 8,130 1.729 


See footnotes at end of table. 
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Table 9.—Gold produced at placer mines in the United States, by method of recovery 


—Continued 
Material Gold recoverable 
Mines : washed : 
Method of recovery produc- Woning (thousand ned Value prex 
ing P cubic troy (thou- per cubic 
yards) ounces Sands) ard 
Dragline dredging: 
T g e 2 22 et e oR eee g 9 260 33 $519 *$4.339 
| | a nn TORE PCRS eI a FEN 3 10 286 34 1,110 *4.019 
1980. 2 f oos orem ms eei 8 11 255 36 3,379 45.780 
1 ae a a ee cb tL E 1 7 230 33 1,200 *13.023 
I9NZ- e .. x E 8 14 293 33 1,186 416.529 
Hydraulicking: 
ͤ§ĩ§³·¹ ³ A e 8 10 10 233 4 784 3.367 
J%Vfõãĩ7:70ßfõ y aded ct 8 8 176 2 613 3.480 
J%/%ö%o⁵fͤ;Ä˙* mm 88 14 14 453 4 2, 657 5.869 
Ci ² I 2 S 7 7 1113 1 526 4.678 
" be ner sas eee me F 4 4 17 (5) 139 8.026 
onfloating washing plants: 
1978___________ V 9 11 2152 34 812 12.448 
J9J9JJJ.ͤ ³ AA eed ter 7 8 242 31 225 42.988 
e ok m elu aa eg ea A ee sss q 10 3314 34 2,605 47.811 
JO817 NE ͤk ⁊ 8 9 13 2894 39 4,438 44.869 
•öüöͤöĩê˙??d ⁰yʒ Oe ec 10 11 805 13 4,829 6.000 
i placer, small-scale mechanical 
and hand methods, and suction dredge: 
e uo S SD RR 5 5 1 (5) 13 13.481 
11999! a ee 3 3 4 . (Š) 5 1.281 
OBO eek ee E usa 2 2 3 (5) 33 12.478 
Do DR K eee RE 6 7 108 1 401 3.728 
JJ. ees Le QUAL a De 2 15 15 30 (5) 174 5.848 
Total placers:* 
1918 ote mu usha 8 29 38 21 456 322 4,814 42.483 
(ne pe MON NN RUNG 23 32 2784 410 2,930 42.639 
77% ͤ eir i 28 40 1 2994 317 10,394 «1.220 
JUR] Lo ae ae ĩ ĩð ß ͤ . 8 26 39 1 38.335 329 13,296 8.719 
1982... 2.2 L ne d u uwa e 88 52 25,587 338 14,458 12.473 
"Revised 


1Does not include platinum-bearing material from which byproduct gold was recovered. 

Excludes tonnage of material treated at commercial sand and gravel operations recovering byproduct gold. 
*Includes gold recovered at commercial sand and gravel operations. 

*Gold recovered as a bypreduct at sand and gravel operations not used in calculating average value per cubic yard. 
5Less than 1/2 unit. 

Data may not add to totals shown because of independent rounding. 


Table 10.—U.S. refinery production of gold 


(Thousand troy ounces) 
Source 1398978 1979 1980 1581 1982 
Concentrates and ores: 

DoOWmegti -sa L T A 962 795 773 801 718 
7% ³Ü˙ wü eee a ees 71 83 14 4 1 
%%%öÄÿ³ a i ee ye S usu 2 1,384 1,675 2,184 71,610 1,421 
OW OCU ncc ⅛ . E ELE 1,701 1,208 1,640 71,415 1,596 
77J7GGöÄÄ⁰ÜAꝙ— ³ AA ³¹ mmm m mac S cien 4,118 3,761 4,612 13,890 3,737 


Revised. 
1Excludes upgrading of U.S. Government-owned gold (mostly coin gold) by the U.S. Assay Office, amounting to 
386,874 ounces in 1978, 3,000,068 ounces in 1979, i 


921,587 ounces in 1980, and 2,476,628 ounces in 1981. Refining 
activity suspended September 1981. 
Data may not add to totals shown because of independent rounding. 


CONSUMPTION 


Although total domestic consumption of 
refined gold, as measured by its conversion 
into fabricated and semifabricated forms, 
increased for the second consecutive year, it 
still remained far below that reported for 
1979 (figure 2, table 11). Jewelry and arts 


usage in 1982 accounted for 58% of con- 
sumed gold, while industrial and dental 
usages accounted for 32% and 10%, respec- 
tively. The use of karat gold increased 
substantially in 1982, while the use of gold- 
filled and other forms increased only 


GOLD 


slightly; the use of fine gold for electroplat- 
ing declined substantially. Sales of small 
items for investment continued to decline 
sharply from the higher levels achieved in 
earlier years; the increasing popularity and 
availability of various gold coins and medal- 
lions for investment purposes may have 


been responsible for some of the decline in 
10 
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Figure 2.—Consumption of gold in the United States. 
Table 11.—U.S. consumption of gold, by end use’ 
(Thousand troy ounces) 
End use 1978 1979 1980 1981 1982 
Jewelry and arts: 
RE eil. Lad . tos 2.224 2.216 1,249 71.420 1,677 
Fine gold for electroplati ng 42 32 30 24 17 
e A . n [i di i i p qim 385 380 226 T286 301 
TE 2 fefe i ubt ioc t so asss 2,651 2,688 1,505 71,730 21,996 
LONE Z ⁵˙ wwààAAAAA a a ER . Sa 706 646 341 1314 358 
Industrial: 
BA (seas ai S Do aae mS 2 S die ean 64 64 38 150 64 
Fine gold for electroplating. |... - - - ---------—— 687 797 592 528 366 
Geese GNA sn oo ee TU DO PUE 562 545 657 633 655 
PP AA ed ee 1,313 1,406 1,287 T 21 210 1,085 
Small items for investment? ____._______________ 68 45 82 2 . 9 
— ̃ U— a cr dc — 4,738 4,785 3,215 79,216 3,448 
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the small-items category. In the 1981-82 
period of moderating prices some substitu- 
tion of gold by less expensive materials 
continued, but the broadening economic 
recession and reduced industrial output 
combined to hold down the demand for gold 
in many products. 


"Revised. 


1Gold consumed in fabricated products only. Does not include monetary bullion. 
2Data do not add to total shown because of independent rounding. 


3Fabricated bars, medallions, coins, etc. 


Although data are not reported on the 
purchase or “consumption” of gold bul- 
lion by the private sector, the quantities 
purchased annually are believed to be 
represented approximately by the sizable 


domestic supply surpluses that occurred 
each year between 1975, when the right of 
U.S. citizens to own gold bullion was rein- 
stated, and 1979. In 1975 the supply surplus 
was 52,000 ounces, by 1979 it had grown to 
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4.1 million ounces. In 1980, however, this 
trend was temporarily reversed, and a defi- 
cit of about 0.8 million ounces of bullion was 
registered. In 1981 and 1982 the trend 
toward surplus supplies, though moderate 
in comparison with that of 1979, resumed 
and surpluses of 0.8 and 1.3 million ounces, 
respectively, were recorded. Also, the flow 
of gold coins, mostly “bullion coins,” into 
the United States has been substantial 
since the purchase of nonnumismatic coins 
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in quantity was authorized in 1974. Esti- 
mated imports of gold coins, in million 
ounces, follows: 1976, 1.3; 1977, 1.6; 1978, 3.7; 
1979, 2.8; 1980, 3.1; 1981, 2.6; and 1982, 2.9. 
In mid-1980, the U.S. Department of the 
Treasury began public sales of gold medal- 
lions bearing the images of celebrated U.S. 
artists; a total of 577,000 ounces of gold in 
medallions was sold during 1980 and 1981 
combined, but sales fell to 63,000 ounces in 
1982. 


STOCKS 


Official.—There were no public bullion 
auctions by the U.S. Department of the 
Treasury during 1981 or 1982, but stocks of 
bullion held by the Department at yearend 
1982 were 70,000 ounces less than stocks on 
hand at yearend 1981. The decline was 
attributed in part to the use of bullion 
stocks to satisfy the minting requirements 
of the Department’s gold medallion sales 
program. 

Official gold reserves of the market econo- 
my countries, including stocks held by the 
International Monetary Fund (IMF) and the 
Bank for International Settlements, totaled 
1.143 billion ounces at yearend. IMF bullion 
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stocks at yearend 1982 were essentially 
unchanged from stocks held at the close of 
1980. 

Commercial.—Industrial stocks of re- 
fined gold held by U.S. refiners, fabricators, 
and dealers were drawn down substantially 
during the first three quarters of 1982 but 
then surged upwards during the fourth 
quarter, apparently in response to the 
deepening economic recession. Futures ex- 
change stocks, at 2.45 and 2.30 million 
ounces at yearend 1981 and 1982, respec- 
tively, were considerably less than those of 
yearend 1980 and more in line with levels 
posted in earlier years (table 12). 


1980 1981 1982 


1983 1984 


1985 


Figure 3.—World monetary gold stocks. 
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Table 12.—Stocks of gold in the United States, end of period 


(Thousand troy ounces) 
1978 1979 1980 1981 1982 
Treasury Department?____________________ 276,433 264,614 264,330 264,116 264,046 
NE ic Sb lapis c Reed 1,672 868 872 1635 776 
Futures exc PTT 2,752 2,473 4,998 2,449 2,303 
—. SUM a La oe ee A 366,248 359,285 354,453 350,640 348,555 
"Revised 


‘Includes gold in Exchange Stabilization Fund. 


2Gold held for foreign and international official accounts at New York Federal Reserve Bank. 


PRICES 


The Engelhard Industries price of refined 
gold (figure 4, table 13), declined from an 
average of $384 per troy ounce in January 
1982 to the year’s low of $297 in June; the 
trend then reversed and moved upward to 
the year’s high of $481 in September, clos- 
ing the year at $461 on December 29. The 
average for the year was $375.91. Excluding 
the unusual years of 1980 and 1981, the 


700 


600 


500 daily prices for unfabricated gold. 


400 


DOLLARS 


300 


200 


100 


1972 1973 1974 1975 1976 


Quarterly averages of Engelhard Industries 


1982 average price follows the upward trend 
begun in 1976. Since 1979, nearly all of 
the industrialized nations have adopted 
market-related prices for valuation of their 
bullion reserves; in 1982, the United States 
was the only holder of large gold stocks still 
valuing its bullion at a fixed price ($42.22 


per ounce). 


1980 1981 1982 


1977 1978 1979 


Figure 4.—U.S. gold prices. 
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Table 13.—U.S. monthly gold prices! 


(Dollars per troy ounce) 
Month 1981 1982 
o ——— ——————— — 
n Low High Average Low High Average 
Januar 493.75 599 557.39 371.50 403.50 384.12 
Februar 519 500.26 360.60 384.25 374.07 
F/ A ee is 461.50 539.50 498.76 312.00 361.25 330.25 
Jö; %«]¾.w-wrw a uti 473.75 533.75 494.90 327.00 366.75 350.53 
S N EEEE E V x UR eee aN T a 466.50 493.00 479.79 324.25 344.75 334.36 
JUDE oo 426.00 460.76 296.75 328.75 314.98 
^p), eem rc" 397.75 422.00 408.88 306.75 366.50 340.10 
August ______________ 391.25 431.50 410.90 333.50 418.00 365.97 
September __ _ _ _ _ 421.50 463.50 444.10 397.00 481.00 435.56 
Exc a tete aR epee eS 424.50 .50 437.76 387.50 448.00 422.15 
Novemberr᷑rr᷑- o 396.75 431.25 412.86 398.00 436.00 414.15 
December.. 394.74 426.00 409.32 435.75 460.50 444.65 
MOE Z %5»˙à. «y y EE 391.25 599.25 459.64 276.75 481.00 375.91 
Engelhard Industries daily quotation. 
FOREIGN TRADE 


Exports of refined gold fell from the 5.3- 1982, 60% came from Canada, followed by 
million-ounce level of 1981 to 1.6 million the United Kingdom and Switzerland with 
ounces in 1982. The principal recipients of 8% and 6%, respectively. An estimated 2.9 
refined gold during 1982 were Canada with million ounces of gold in coins was imported 
61% of the total, the United Kingdom, 20%, during the year; of this total, 36% came 
and Switzerland, 9%. Of the gold in all from Mexico, 32% from the Republic of 
forms imported into the United States in South Africa, and 24% from Canada. 


Table 14.—U.S. exports of gold in 1982, by country 
Ore, base bullion, Refined 


and scrap bullion Total 
Country Value Value Value 
; 3 (thou- usd (thou- ede (thou- 
sands) sands) sands) 
_Belgium-Luxembourg_ - ---------- = 102,561 $38,885 = Bee 102,561 $38,885 
Brad a ee ps a 56 10,450 $4,311 10,450 4,367 
Canada _____________________ 791,878 294,283 996,510 360,526 1,788,388 654, 
Francte 13,412 5,536 551 181 13,963 5,717 
Germany, Federal Republic of _______ 25,185 9,093 760 257 25,945 9,350 
1öĩ§;— K nm es 12,507 4,903 : 4, 
italy. cl 8 31 1,370 485 1,467 516 
Japan -——----------------—— 4,051 1,745 301 113 4,352 1,858 
Sweden 13,039 4,723 1,232 479 14,271 5,202 
Switzerland pcc ME 14,142 4,098 145,435 55,452 159,577 59,550 
United Kingdom 365,707 138,796 326,785 115,696 692,492 254,492 
, e E T 131,656 45,591 131,656 45,591 
Other: — mu mcs 3,138 892 9,627 2,954 12,765 3,846 
Total! x cu oiu lese u L 1,833,210 498,139 1,637,184 590,947 2,970,394 1,089,086 


Data may not add to totals shown because of independent rounding. 
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Table 15.—U.S. imports for consumption of gold in 1982, by country 


Ore, base bullion, Refined 


1 
and scrap bullion Total 
Country Value Value Value 
„ure, (thou. Toy (thou. ore, (thou. 
sands) sands) sands) 
EA o S SS S Se nal eases 4,878 $1,842 39,860 $16,120 44,738 $17,962 
we poner oe She Hun LO RUM SAX Der 11,341 4,554 11,341 4,554 
Bolivia- TTT 10,159 2,957 2,495 871 12,654 3,828 
CC 1 2 119,770 50,510 119,771 50,512 
„„S Sa O a asas ss 250,641 91,514 2,724,811 1,032,360 2,975,452 1,123,874 
FFF 133,359 44.068 121.242 43,197 254.601 87.259 
Dominican Republic 141,886 52,210 ae — 141,886 52,210 
Germany, Federal Republic of 10,876 4,008 5,590 1,959 16,466 5,967 
T RES ER RCM Siar ee ee S 11,934 3,741 1,76 538 13,701 4,279 
2008 EE A DNE. ,123 1,624 12,163 5, 16,886 7,192 
Sinai ca A 1,644 671 46,445 18,287 48,089 18,958 
Korea, 3 —.. APNE A 1.259 459 11,540 4,689 12,799 ,148 
0 Sac eo C IUE 2,768 868 101 34 2,869 
Malaysia :́àff E Me ee ass 6,542 2,324 = = 6,542 2,324 
i ͤͤͤ paq ae yq, 13,441 4,204 186,467 83,804 199,908 
6 — ——.. ] ae 200 16,030 6,930 16,230 6,952 
T ETT 2 525 SASS 1,252 8 5,869 2,185 7,121 
X. a AAA 34,393 12,731 59,539 21,786 93,932 34,516 
/ AAA ADU FD 25,302 9,922 * de 25,302 ,922 
/ TVT 2,110 694 —— 2,110 
South Africa, Republic off 856 343 90,623 87,469 91,479 37,813 
00000 A 343 131 285,300 115,400 643 115,532 
i cate ca Ria d asad Sas ems BE 8,205 2,669 3,546 1,493 11,751 4,162 
United — sn Bt as hss Se ci ed ee 6,417 2,629 46,175 16,241 52,592 18,869 
(( AAA 2,374 1,014 396,075 167,915 398,449 168,928 
pé 0 1,7 ion AA AA Se er "e" MM 32,666 11,396 32, 11, 
P. TTT 7,098 1,859 18,254 7,413 25,352 9,272 
DUNS cou aa c. E cis 682,661 242,885 4, 237,669 1,650,719 4,920,330 1,893,604 


Pata may not add to totals shown because of independent rounding. 


Table 16.— Value of U.S. gold trade 


(Thousand dollars) 
Year Exports Imports? 
Corp ee A RR INE EHI LRL cy IER ccc 1,113,794 903,024 
CJ. P E E a oe vA EADEM S UR he Me ELCHE REN 907, 1,480,203 
Oo a aces Se tetas etre ͤ y wor tats Sele ⁊ð ß y yd nls oleae LOIS 3,647,932 2,750,120 
0 P EES People Rr ere x m yuy? JEU E eee EQUO ð Tos A LR tae 3,071,886 2,157,487 
O o ET WO bapa h Ce AE ER ee Pee ß "DES 1,089,086 1, 893, 604 


Values of imports for consum 1975441 for 1978-82; values of general ab ia were $921,504,188 (1978), $1,506,716,888 
(1979), $2,795,549.207 (1980), $2,197,944,569 (1981 revised), and $1,940,356,813 (1982). 
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Note: Chart includes monetary movements of gold; also 
includes as imports sales of gold in 1976 from 

20 foreign government stocks on deposit at Federal 

Bank, New York. 
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Figure 5.—Net U.S. trade in gold. 
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WORLD REVIEW 


The pattern of world mine production 
established in recent years remained es- 
sentially unchanged, with the Republic of 
South Africa accounting for 50% of the 
world mine output, and the U.S.S.R., Cana- 
da, China, Brazil, the United States, and 56 
other countries accounting for the remain- 
der (figure 6, table 17). | 

As reported in Consolidated Gold Fields' 
annual summary, the supply of gold (ex- 
cluding most secondary gold) available to 
official and commercial purchasers in the 
market economy countries in 1982 was 
about 39 million ounces; of this total about 
32.6 million ounces was mined in the mar- 
ket economy countries and 6.7 million 
ounces originated as net trade with the 
centrally controlled economy countries such 
as the U.S.S.R., China, and North Korea. 
When net purchases of gold for official 
or governmental financial purposes are 
excluded, the supply available to the com- 
mercial sectors of the market economy 
countries was about 36.1 million ounces, 
compared with about 31.3 million ounces in 
1981. As in years past, most of the gold 
entering the market from the Republic of 
South Africa, the U.S.S.R., and several oth- 
er producing countries continued to be 
traded through Switzerland, the United 
Kingdom, and other Western European 
countries. 

According to Consolidated Gold Fields' 
report, the demand for gold in the commer- 


cial sector of the market economy countries 
during 1982 was about 34.4 million ounces, 
a 95% increase over estimated 1980 de- 
mand. Gold consumed in the developed and 
developing market economy countries com- 
bined was divided, in million troy ounces, 
between the following end use categories: 
jewelry, 23; electronics, 2.6; dental, 1.9; 
other industrial and decorative uses, 1.9; 
medallions and unofficial coins, 0.70; and 
official coins, 4.3. The totals for all catego- 
ries combined were 34.4 million troy ounces, 
compared with 33.2 million troy ounces in 
1981. Identified hoarding of gold bars for 
investment purposes during 1982 totaled 9.4 
million ounces; 1982 was the second consec- 
utive year in which bar hoarding reached 
record levels since the company's annual 
survey began in 1970. Identified bar hoard- 
ing was greatest in Saudi Arabia, Syria, and 
Yemen in the Middle East, and Indonesia in 
the Far East. Massive currency deval- 
uations relative to the dollar occurred in 
several Latin American countries; this 
severely impacted established demand pat- 
terns in some countries and encouraged 
dishoarding of jewelry and investment 
items in others. The report further noted 
that, with the opening of gold futures ex- 
changes in both London and Tokyo, in the 
spring of 1982, the gold market chain now 
extends around the world, allowing gold to 
be traded on a 24-hour basis, 7 days per 
week. 


Table 17.—Gold: World mine production, by country! 


(Troy ounces) 

Country? 1978 1979 1980 1981P 1982* 
Argentina 5, 600 10,140 10,622 14,757 15,000 
U/l oe ek a ak 647,579 596,910 547,591 567,813 3881,000 
Bolivia- ——_——--------------——--———_—— ,660 30,319 52,075 66,372 40,146 
Brazil n ne it 8 300,898 319,258 1,300,000 — 91,200,000 1,447,000 
Büründi L; Lu %⅛ðÄ y ua 450 1 130 *100 100 
Camerooůor nnd 200 14 72 31 
Canada __ _ _ _ _ Ü˙¹ e name nes 1,735,077 1,644,265 1,627,477 1,672,893 2,008,023 
Central African Republic. —- ------------—-- 965 2,1 2,000 1,38 1,400 
Chil z a ee r S spa  eE a az eur 102,28 111,405 219,773 400,479 546,562 
China? cur sh un kuy ee usay 150, ; 225,000 1,700,000 1,800,000 
ieee 88 246,446 269,369 510,439 *535,000 404,400 
Congo. ___ __ c ac err pre Li 7,000 7,000 7,000 7,000 6,000 
Costa Rica. 15,900 16,718 16,000 16,000 16,500 
Dominican Republic_——------------—-——- 342,830 352,982 369,603 407,813 400,000 
Ecuador ~- f 2,134 3,215 3,537 €3,700 258 
El Salvador cocote ee ee 9,619 2,720 2,492 r 62,000 2,000 
Ethiopia — ß esee etn ei *8,000 67 970 °9 000 11,930 13,000 
ji cM ⁵⅛² T nals oe Cee NUS RR 28,065 25,656 23,934 30,595 35,000 
Finland — de ul l 2 is ,096 28,325 41,828 31,893 32,000 
F..... et e See 59,640 54,109 37,391 36,362 36,000 
French Guiana 5,000 5,000 4,000 4,000 3,500 

a A OSEE REPE HIN RERUMS D 965 964 553 *550 550 


See footnotes at end of table. 
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Table 17.—Gold: World mine production, by country! —Continued 


(Troy ounces) 
Country? 1978 1979 1980 1981 1982* 
Germany, Federal Republic off 2,119 2,357 2,964 3,051 3,050 
Ghana. u mnn uD ee 402,034 362,000 353,000 €330,000 330,000 
Guyana. 15,404 10,593 11. 003 19,263 64 
Honduras____ ees €2,500 1,501 2,027 1,579 31,601 
Hungary 60,000 60,000 60,000 60,000 50,000 
India" as uu i ee as 89,186 84,781 78,834 *80,000 70,000 
Indonesia: 66,166 57,452 59,877 51,821 
ASDED. u ec é ſ ð . E Le ee 145,240 127,626 102,339 99,242 3105, 036 
Kenya n he hue e ĩð Fe 5 200 1 100 
Korea, North® ______________________ 160,000 160,000 160,000 160,000 160,000 
Korea, Republic of 27,397 24,077 41,204 40,638 54 
[j| MORE PET tM en sine NA 1,086 ,243 *16,864 12,656 
-—— ———— 44.4% 125 125 114 110 00 
ysia: 
Peninsular Malaysia 16,252 15,493 4,621 5,691 6,000 
O Da ah ak Mid Sige Smee 8 64,377 55,292 60,905 69,915 70,000 
Sarawak. _ _ 971 r1,063 879 82 100 
Mali o ay eeu ue 965 1,000 1,500 1,500 1,500 
Mauritania ____________________ 
Mexico. —.— ũ 202,003 190,364 195,991 203,160 210,000 
New Zealand_______________________ 77 043 6,998 6,419 6,166 6,000 
. PMO PRE OR ed ee NT ay ERSTE 8 73,947 61,086 59,994 62,000 65,000 
Papua New Guinea 751,265 630,496 451,707 540,325 563,538 
Pera: cum ꝛ˙ꝛ kw ha wr ⁊ð 3s2 aksu asya 1112, 656 1124, 434 133,586 186,895 160,000 
Philippines 6o. y ĩð ĩ eee 586,531 535,166 643,805 153,452 778,000 
Ft. 8 9,131 10,706 8,855 10,931 10,000 
MANIA ln ee ee y ee ees 65,000 65,000 65,000 65,000 65,000 
W ͥ³or¹¹i˙A s s ĩͤ K b ye 1,125 472 944 1,204 1,400 
Sierra Leone?? . LLL Lco NA NA 407 3,435 38,729 
Solomon Islands *400 1,076 1,093 *1,050 1,100 
South Africa, Republic o 22,648,558 22,617,179 21,669,468 21,121,157 321,355,111 
Spain.___________________________ 102,882 91,404 108,154 105,000 100,000 
S ho mc ĩ 300 300 300 300 400 
Suriname ___ _ _ 8 289 00 350 s 300 
Sweden _-—---------------------—— 76,294 €70,000 €70,000 €70,000 70,000 
Taiwan? ___—-----------------—--——— 13,407 14,243 13,278 56,693 71,000 
e ß 133 322 246 
United States. 998,832 964,390 969,782 1,379,161 1,446,905 
USSR" ———— i aD 8 8,000,000 8,160,000 8,300,000 8,425,000 8,550,000 
Venezuela... -------------------—— 13,384 14,989 16,519 €17,500 18,000 
Vugosla via 142,556 138,987 106,226 115,164 122,000 
Bo Se 88 76,077 69,992 39,963 €70,000 65,000 
Zambia. T LL . an ee ek 8,457 7,933 10,576 10,545 13,439 
Zimbabyõ _ L2 c c22 cll 2222 - 98,990 388,000 368,000 871,000 420,000 
Total —— ek Be 42. T39,057,212 "38,807,269 39, 197,315 41,226,583 42,712,547 


Estimated. Preliminary. Revised. NA Not available. 

iTable includes data available through May 12, 1983. 

3Gold is also produced in Bulgaria, Burma, Czechoslovakia, the German Democratic Republic, Guinea, Norway, Poland, 
o Thailand, and several other countries. However, available data are insufficient to make reliable output 

SReported figure. 

*All figures except that for 1978 differ substantially from those appearing in latest available official Brazilian sources 
owing to the inclusion of estimates for unreported production by small mines (garimpos). Officially reported figures are as 
follows, in To ounces; jor mines: 1978—128,860; 1979—107,158; 1980—131,432 (revised); 1981—140,691; small mines 
(garimpos); 1978—172,038; 1979—36,234; 1980—310,704 (revised); 1981—414,744. 

5Very conservative estimate of output 1978-80; total national production robebly is much greater than these 
estimates, but no basis for quantification of the balance of output is available;1981 and 1982 estimate prepared by the 
Gold Institute, Washington, D.C. 

*Data are for year ending July 6 of that stated. 

7Refinery output. 

5Excludes production from so-called people's mines. 

1 figures are based on gold taxed for export and include gold entering Liberia undocumented from Sierra Leone 
and Guinea. 


555 estimates of gold produced in Sierra Leone, which is moved through undocumented channels for sale in 
iberia. 
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Figure 6.—World mine production of gold. 


Australia.—Along the Golden Mile in 
Kalgoorlie, Western Australia, Kalgoorlie 
Mining Associates (KMA), Australia's larg- 
est gold producer, realized a substantial 
increase in gold production following the 
first full year of production at the recently 
rehabilitated Fimiston Mine. At KMA's 
Mount Charlotte Mine, sinking of the New 
Cassidy shaft continued; the new shaft, 21 
feet in diameter and 3,800 feet deep, was 
scheduled to eventually replace the existing 
haulage and service shafts. The 500,000-ton- 
per-year carbon-in-pulp extraction plant of 
Western Mining Corp. Holdings Ltd. at 
Kambalda, south of Kalgoorlie, completed 
its first year of operation. Western Mining's 


100% owned Great Boulder Holdings Ltd. 


reported substantially higher gold produc- 
tion from the Victor, Hunt, Sand King, 
Great Boulder, and Lancefield Mines. At 
Norseman, the Central Norseman gold 
mine continued full production and develop- 
ment, which included the opening of two 
additional shafts. Nearby, Australis Mining 
N.L. completed construction of a carbon-in- 
pulp treatment plant to recover gold values 
from Norseman area tailings dumps. 

At Cowarna Downs Station near Karonie, 
on the Trans-Australia Railroad, 60 miles 
east of Kalgoorlie, Freeport of Australia 
Pty. Ltd., a subsidiary of Freeport-McMo- 
Ran announced the discovery of widespread 
gold mineralization in a number of drill 
holes completed on the Karonie project. 
The project is part of a worldwide effort 


by Freeport to locate disseminated gold 
deposits. At the Telfer gold mine, Newmont 
Pty. Ltd. and Dampier Mining Co. increased 
gold production by nearly 2596 during 1982. 
Exploration for additional ore reserves was 
continued in the West Dome area of the 
Telfer open pit, which is situated in the 
East Pilbara area about 250 miles southeast 
of Port Hedland, Western Australia. At 
Meekatharra, Whim Creek Consolidated 
N.L. increased production at the Haveluck 
Mine and expanded the capacity of the 
treatment plant to 216,000 tons per year. 
The company processed ore from the Have- 
luck open pit as well as other nearby joint 
venture properties. Argosy Gold Mines Ltd. 
closed the Meekatharra carbon- in- pulp 
plant because of low gold prices. The com- 
pany had been recovering gold from local 
tailings dumps. 

In other developments in Western Aus- 
tralia, Gold Resources Pty. Ltd. continued 
underground rehabilitation and limited pro- 
duction at the Paringa Mine at Kalgoorlie; 
finished sections of the newly constructed 
treatment plant were also commissioned, 
with completion targeted for early 1983. At 
Copperfield-Mount Ida, about 100 miles 
northwest of Kalgoorlie, the old Mount Ida 
Mine, which had recently reopened, was 
placed on care and maintenance awaiting 
improved gold prices. East of Mount Ida, at 
Leonora, Carr Boyd Minerals Ltd., a joint 
venture team exploring the Harbour Lights 
prospect, encountered extensive, but as yet 
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unproven, gold mineralization. At Padding- 
ton, to the south between Kalgoorlie and 
Broad Arrow, Pancontinental Mining Ltd. 
expanded its drilling program to further 
evaluate the potential of gold mineraliza- 
tion discovered earlier. Several companies 
exploring near Kalgoorlie reported en- 
countering interesting gold values in rocks 
not previously known to host gold mineral- 
ization. Geochemical techniques, including 
the application of pathfinder elements, are 
becoming increasingly important tools in 
the search for gold in deeply lateritized and 
soil-covered terrain present throughout the 
gold fields of Western Australia. 

In March, because of operating losses 
incurred by low metal prices, Peko- 
Wallsend Ltd. closed the Mount Chalmers 
Mine in the Northern Territory; the compa- 
ny also shifted mining operations at the 
Warrego copper-gold mine to areas contain- 
ing higher recoverable gold values and di- 
rected gold exploration toward the occur- 
rence of gold in the banded iron formations 
around Burrundie. Other companies explor- 
ing in the Northern Territory disclosed the 
discovery of several large low-grade gold 
deposits. In northeastern Queensland,, near 
Townsville, Placer Exploration Ltd. up- 
dated the 1981 feasibility study of the 
Kidston gold property to reflect current 
economic conditions and to prepare for a 
development decision. Engineering studies 
to combine the heap leaching of oxidized ore 
with the milling of sulfide ore may offer 
reduced capital expenditures. Measured 
and indicated ore in the Wise’s Knob area of 
the property and its extensions amounted to 
nearly 51 million tons containing low-grade 
gold and silver mineralization. In the Croy- 
don area of Queensland, Central Coast Ex- 
ploration N.L. announced plans to install a 
heap-leaching operation central to its vari- 
ous gold prospects. In preparing for a gold 
tailings recovery operation at Mount Mor- 
gan, Peko-Wallsend commissioned a tail- 
ings dredge and completed construction 
of a treatment plant. The company also 
announced that further drilling at the 
Parkes, New South Wales, copper-gold pros- 
pect had encountered more mineralization 
that would warrant evaluation. In central 
Victoria, C.R.A. Exploration Pty. Ltd. was 
investigating the possible application of var- 
ious solution-mining techniques for the re- 
covery of gold from deeply buried alluvial 
gold deposits. Toward yearend, the company 
was preparing a technical report on deep 
alluvial gold for the Victorian Government 
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while continuing to define the distribution 
and gold content of deep alluvial deposits 
targeted for possible study. 

Brazil.—The quest for gold in the remote 
areas of northern Brazil continued at essen- 
tially the same level of intensity witnessed 
during the previous 2 years. Independent 
miners or garimpeiros continued to swarm 
into the rich Serra Pelada diggings in the 
State of Pará and into the placer camps 
along rivers in the States of Minas Gerais, 
Pará, Amazonas, Amapá, Rondónia, Mato 
Grosso, and elsewhere. 

Outside the gold rush areas, exploration 
and development of both new and establish- 
ed gold mines by domestic as well as multi- 
national companies continued at a rapid 
pace. The Anglo American Corp. do Brasil 
Ltda. (Ambras) reported that studies were 
in progress to double the capacity of the 
Mineracáo Morro Velho S.A. gold mines 
near Belo Horizonte, to process about 1.3 
million tons of ore annually. At Ambras' 
new mine at Jacobina, in the State of Bahia, 
a new 265,000-ton-per-year treatment plant 
was commissioned near yearend; under- 
ground development and construction work 
also progressed satisfactorily. The company 
continued to explore for new gold reserves 
at Morro Velho as well as elsewhere in 
Brazil. The Government-controlled mineral 
and exploration companies, Cia. de Pesqui- 
sas de Recursos Minerais and Cia. Vale do 
Rio Doce, began to implement mechaniza- 
tion programs in the placer goldfields. The 
programs are aimed at both increasing 
Brazilian gold production and centralizing 
gold purchasing to reduce losses attributed 
to widespread smuggling of unreported pro- 
duction. 

Canada.—Canadian gold mine production 
increased for the third consecutive year and 
exceeded the 2-million-ounce level for the 
first time since 1972. New mines coming 
onstream in late 1981 and 1982 contributed 
greatly to the increase. At the close of 1982 
there were 39 lode gold mines in Canada 
operated by 30 companies. Only one major 
gold mine, the Lupin Mine in the Northwest 
Territories, began production in 1982, and 
only one major producer is likely to come 
onstream in 1983. Quebec became the lead- 
ing gold-producing Province in 1982 with 
37% of the total, followed by Ontario with 
32%, British Columbia with 12%, and the 
Northwest Territories with 11%. Gold ex- 
ploration declined, largely as a result of 
declining corporate earnings and falling 
metal prices. Erosion of the gold price 
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generally hampered small gold exploration 
companies’ efforts to raise funds through 
equity financing or through bank loans. A 
resurgence of the price and declining inter- 
est rates toward yearend rekindled hopes 
for increased exploration activity in the 
1983 field season. A major claim staking 
and exploration rush was underway in late 
1982 following the discovery of what ap- 
peared to be a major gold occurrence cen- 
tered around the town of Hemlo, Ontario, 
near the north shore of Lake Superior; near 
yearend more than 16,000 claims had been 
staked by more than 65 companies. 

Two grants were awarded under the On- 
tario Government's Board of Industrial 
Leadership and Development program to 
construct custom milling facilities. The pur- 
pose of this program was to stimulate explo- 
ration and development by making mills 
available to prospectors and small compa- 
nies for testing small quantities of ore from 
their properties. Establishing the quality of 
the ore could facilitate raising the financing 
required to build their own mills. Details of 
the operations of individual mines and high- 
lights of exploration and development were 
published in the Canadian Minerals Year- 


book. 

Chile.—Chilean gold production has 
grown more than fivefold since 1978, re- 
flecting both the expansion of existing 
mines and the development of new gold- 
bearing properties. Near Coquimbo, St. Joe 
International Corp.’s new $200 million El 
Indio gold-silver-copper mine became fully 
operational during 1982. El Indio sold con- 
centrates containing approximately 140,000 
ounces of gold, 451,000 ounces of silver, and 
8,8350 tons of copper. Additionally, 229,000 
ounces of gold was marketed in direct- 
shipping ore, which does not require onsite 
processing before shipping to smelters. El 
Indio's milling ore reserves were estimated 
at 4.7 million tons averaging 0.3 ounce per 
ton. The direct-shipping ore contains about 
7.3 ounces per ton, and reserves were esti- 
mated at about 69,000 tons. The company 
reported encouraging results from explora- 
tion in progress on various prospects in the 
El Indio area. In late 1982, Empresa Nacion- 
al de Minería (ENAMI), the Chilean nation- 
al agency for small- and medium-scale 
mines, opened the Andacollo copper-gold- 
silver deposit to international bidding. EN- 
AMI’s action on the 300-million-ton project 
resulted from the earlier collapse of a joint 
venture between ENAMI and Noranda 
Mines. Phelps Dodge acquired a majority 


interest in a Chilean company that owns 
and operates several small copper-gold 
mines and a mill in the Punta del Cobre 
mining district of northern Chile. The dis- 
trict appears to have a high potential for 
the discovery of additional ore deposits. 
C.R.A. Minera de Chile Ltda. reported that 
sampling of alluvial gravels at the Rio del 
Oro prospect indicated the presence of a 
significant volume of gold-bearing material. 
A bulk-sampling program was initiated to 
assess the prospect's potential for develop- 
ment. 

China.—China has placed the highest 
priority on the development of its gold 
resources. Current Chinese Government 
policy is to expand geological exploration 
and encourage the development of both new 
and established gold mines by individuals, 
the "masses," Provincial governments, and 
units of the Chinese Army. Various news 
media reports originating from China dur- 
ing 1982 included the following items of 
interest: New gold deposits were discovered 
or expanded in a number of Provinces, and 
production targets were exceeded by many 
producers; large production increases at 
some mines were attributed to the imple- 
mentation of team competition and econom- 
ic incentives such as bonus rewards for 
productivity increases; in Shandong Pro- 
vince 12,000 persons are engaged in gold- 
mining; five dredges began work in one 
Province; Government gold procurement 
procedures are becoming overwhelmed by 
increasing production and will require 
streamlining; smuggling of gold and its 
purchase in volume by armed “unlawful 
elements" at prices greater than official 
rates is a problem; and enforcement of local 
controls over mining and training of the 
"masses" in gold-mining techniques and 
marketing procedures are lagging. 

Costa Rica.—The operators of the Santa 
Clara gold mine, United Hearne Resources 
Ltd. of Vancouver, Canada, continued devel- 
opment and production at the mine, which 
is located in Puntenaras Province. During 
1982, gold production at the open pit heap- 
leaching operation reached about 200 
ounces per month. Gold production is ex- 
pected to increase to about 2,000 ounces per 
month when construction of the additional 
leaching pads is completed. Canadian Bar- 
ranca Corp. Ltd. of Edmonton, Alberta, 
owns a 40% interest in the mine. Toward 
yearend the Government of Costa Rica was 
considering the establishment of a national 
gold refinery to encourage and regulate 
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gold production and reduce losses attrib- 
uted to smuggling. 

Dominican Republic.—The output of the 
Pueblo Viejo gold and silver mine, the sole 
gold producer in the country and one of the 
oldest producing gold mines in the world, 
was essentially unchanged from that of 
1981. The mine, which has been state-owned 
since 1979, is managed under a contract 
with the Dominican Government by Rosario 
Dominicana, S.A. (a subsidiary of AMAX 
Inc.). At present, only dore, a mixture of 
gold and silver, is produced; however, by 
yearend 1982, the Government had nearly 
completed the construction of a new $4.8 
million refinery to handle the output of the 
mine. The new facility is expected to reach 
full production in 1983. The company was 
reported to be expanding its exploration 
efforts to cover favorable areas outside the 
immediate vicinity of the mine. Joint explo- 
ration efforts by the Government of the 
Dominican Republic and the United Na- 
tions continued in the Miches area on the 
northeast coast, where some occurrences of 
placer gold have been located. 

India.—As part of a 5-year program to 
expand the country’s domestic gold produc- 
tion, the Government of India was planning 
the development of a new gold mine in the 
State of Andhra Pradesh. The new mine 
was expected to be in production by the end 
of 1984. Also during the year, the Geological 
Survey of India and State mineral agencies 
discovered several promising gold occur- 
rences in the States of Andhra Pradesh and 
Uttar Pradesh. 

Japan.—Japanese domestic mines pro- 
duce only about 10% of the country’s total 
primary gold production, the remainder 
being recovered from imported ores and 
concentrates. The Metal Mining Agency of 
Japan, which is responsible for basic metal 
exploration throughout the home islands, 
announced the discovery of two new gold 
deposits during 1982, on the Islands of 
Hokkaido and Honshu. In 1981 the agency 
announced that a new gold deposit had been 
located on Kyushu, the southern island of 
Japan, on lands owned by a subsidiary of 
the Sumitomo Metal Mining Co. Ltd. A 1982 
company report on the property, designated 
as the Hishikari Mine, indicated that the 
deposit was estimated to contain about 4 
million ounces of gold. Development of the 
property began in late 1982, and production, 
at about 160,000 ounces per year, was sched- 
uled to begin in 1984. 
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Papua New Guinea.—Bougainville Cop- 
per Ltd., the largest gold producer in the 
islands, increased the production of copper- 
gold ore in 1982 by 11% over that of 1981. 
Gold production, at 563,538 ounces, was 4% 
greater than in 1981. Ore reserves at year- 
end were estimated at 838 million tons 
averaging 0.015 ounce per ton. A construc- 
tion program to expand the capacity of the 
existing concentrator, to compensate for 
declining ore grades, continued through 
1982. A gravity drainage tunnel nearly 4 
miles long was completed; the tunnel was 
driven from the main pit to alleviate flood- 
ing problems associated with ground water 
and tropical rains. On the mainland of New 
Guinea, however, a 6-month drought de- 
layed the planned 1984 startup of the new 
Ok Tedi gold-copper mine under construc- 
tion in the Star Mountains near the border 
with Indonesia; the Fly River, along which 
supplies for the project are barged 800 miles 
from Port Moresby, ceased flowing, neces- 
sitating costly air delivery of essential items 
only. 

At the Porgera gold property, near Mount 
Hagen in the Central Highlands of Western 
Enga Province, Placer (PNG) Pty. Ltd., a 
subsidiary of Placer Development Ltd., de- 
lineated six favorable zones of gold-silver 
mineralization, two of which were investi- 
gated for possible extraction by surface- 
mining methods. Nearby, geological map- 
ping and surface prospecting resulted in the 
discovery of a new zone of better-than- 
average gold mineralization; initial drilling 
tests indicated gold values averaging 0.23 
ounce per ton. Porgera is a joint venture 
between Placer, Consolidated Gold Fields of 
Australia Ltd., and Mount Isa Mines Ltd. 
Southeast of the New Guinea mainland, on 
Misima Island, Placer, in a joint venture 
with C.R.A. Exploration, continued detailed 
drilling of the Umuna, or principal, ore zone 
on their Misima Island gold-silver project. 
Preliminary metallurgical tests indicated a 
favorable potential for the recovery of both 
metals. 

Peru.—Although a number of companies 
continued to seek gold deposits throughout 
Peru, and especially in the remote Province 
of Madre de Dios, budget cuts reflecting the 
general downturn in world economic activi- 
ty, together with declines in the gold price 
during the year, caused a slowing down or 
indefinite postponement of many gold mine 
and prospect development plans formulated 
during the earlier boom years. 
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Philippines.—The operating profits of 
many Philippine copper producers, which 
also produce byproduct gold, were adversely 
affected by steeply declining copper prices 
as well as by weaker gold prices during 
1982. A few producers were able to main- 
tain economic headway by initiating gold 
hedging or future sales practices, the re- 
sults of which, for some, more than offset 
losses incurred by mining. By reinstituting 
an existing gold subsidy program, the Gov- 
ernment of the Philippines, through the 
Philippine Central Bank, provided loans to 
several producers during 1982. The loans 
were extended in the form of a repurchase 
agreement whereby the Central Bank 
purchased gold from producers whose pro- 
duction costs exceeded $370 per ounce; 
later, if the gold price increased, participat- 
ing producers could repurchase the. same 
quantity of gold sold earlier and resell it to 
gain a small profit. The Benguet Corp., the 
country’s largest gold producer and one of 
the larger copper producers, completed the 
expansion of the Balatoc gold mill near Ba- 
guio on the island of Luzon. The expansion, 
the first since 1947, reduced the company’s 
production costs by $100 per ounce. Al- 
though many Philippine companies reduced 
the scope of their operations or were forced 
to close because of declining commodity 
prices, exploration for new gold deposits 
was maintained at a relatively high level. A 
gold rush in the Province of Negros Occi- 
dental, in the west of Negros Island, began 
in early 1982, when gold was discovered in 
Sangke Creek, Hinobaan. In April, 20,000 to 
30,000. prospectors were reported to be 
involved in the rush, and Government in- 
tervention was required to resolve conflicts 
arising over mining claims. 

Saudi Arabia.—Feasibility studies and 
the initial drilling program at the gold 
deposit at Mahd adh Dhahab, 170 miles 
northeast of Jeddah, were completed in 
early 1982. Further development of the 
deposit, which has been mined for gold at 
various intervals for over 3,000 years, was 
to be under the management of Gold Fields 
Mahd adh Dhahab Ltd., a subsidiary of 
Consolidated Gold Fields, PLC. As part of a 
Government program to broaden the coun- 
trys resource base, a number of mineral 
prospects were under investigation, es- 
pecially in the Arabian shield area of west- 
ern Saudi Arabia. Several of these were 
gold prospects, and a few were located 
in what were once ancient gold-mining 
centers. 
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South Africa, Republic of.—South Afri- 
can gold mine production during 1982, 
which amounted to 50% of world gold mine 
production, was up slightly from that of 
1981. Inflation, weakening gold prices, and 
rising mining costs throughout much of 
1982 placed considerable pressure on the 
South African rand, forcing its value rela- 
tive to the dollar to the lowest point in 
several years. Consequently, to protect 
themselves against market and metal price 
declines, many producers allocated a per- 
centage of their production to hedging oper- 
ations on various international gold futures 
markets. In both 1981 and 1982 the Reserve 
Bank of South África engaged in gold swaps 
(the sale of official gold with an agreement 
for later repurchase) to increase the foreign 
exchange available to finance the country's 
balance-of-payments deficit. To meet antici- 
pated declines in gold-mining tax revenue, 
the Government of South Africa included in 
its budget for fiscal 1982-83, which began 
April 1, an increase in the profit surcharge 
applied to gold and diamond mines from 596 
to 15%. On June 1, 1983, the South African 
Chamber of Mines began marketing gold 
bullion bars of 99.99% purity; the 1-kilo- 
gram bars* and a limited quantity of 400- 
ounce bars were intended for markets in 
Asia and the United States, where the 
demand for higher purity bars, previously 
mostly of Soviet origin, has increased in 
recent years. 

The 34 mines and 1 metallurgical recov- 
ery operation that were members of the 
Chamber of Mines accounted for 98.2% of 
all South African gold production. The total 
ore milled, including ore milled by produc- 
ers of byproduct and coproduct uranium, 
amounted to 104.7 million tons, averaging 
0.20 ounce of gold per ton; in 1981, 101.3 
million tons averaging 0.22 ounce per ton 
was milled. Working costs for South African 
gold mines in 1982 averaged, in South 
African rands (N), R209.98 (US$193.77) per 
ounce and ranged from R112.91 (US$104.19) 
per ounce at West Driefontein to R478.31 
(US$441.38) per ounce at West Rand Consol- 
idated. Production by the six major mining 
groups was as follows, in million ounces: 
Anglo American Corp. of South Africa, Ltd., 
7.8; Gold Fields of South Africa, Ltd., 4.5; 
General Mining Union Corp., Ltd. (Gencor), 
3.4; Rand Mines Ltd., 2.3; Johannesburg 
Consolidated Investment Co. Ltd. (J.C.I.), 
1.4; and Anglo Transvaal Consolidated In- 
vestment Co. Ltd., 1.2. 

The largest producing mines, in terms of 
millions of ounces of gold ouput, were Vaal 
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Reefs and Driefontein Consolidated, each 
with 2.4; Western Holdings, 1.3; Western 
Deep levels, 1.3; and Harmony, 1.0. Ten gold 
mines and one metallurgical recovery unit 
also produced uranium during 1982. Vaal 
Reefs was the largest uranium producer, 
with a yield of 1,898 tons of uranium oxide. 
Estimates of fully developed or blocked-out 
gold ore reserves reported by the Chamber 
of Mines at the close of 1982 totaled 520 
million tons, containing an average of about 
0.32 ounce of gold per ton. 

At many of South Africa’s gold mines, 
improvements in access, ventilation, and 
ore-hoisting facilities and expansions of 
existing processing plants were commis- 
sioned or well toward completion at year- 
end. These improvements, for the most part, 
were aimed at developing deeper and here- 
tofore untapped ore reserves blocked out by 
earlier exploration. Inflation, mounting 
construction costs, and poor gold prices 
forced several mines to abandon or delay 
planned improvements. In early March, 
Gencor officially dedicated its New Beisa 
Mine in the Orange Free State. The new 
mine, principally a uranium producer, will 
produce gold as a byproduct. Ten miles to 
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the southeast, the company is continuing 
the development of its new Beatrix gold 
mine, which is scheduled to begin produc- 
tion in 1984. Production at Gold Fields’ 
Kloof Mine, on the Far West Rand, fell 
below expectations as several fires, rock- 
bursts, and labor strikes interrupted mill- 
ing operations. As in years past, exploration 
for new gold deposits continued; west of 
Johannesburg, near Fochville, Transvaal, 
for example, several companies, including 
Gold Fields and J. C. I., were conducting 
intensive exploration and drilling programs 
to locate likely extensions to existing gold 
deposits. 

U.S.S.R.—Soviet gold production was esti- 
mated to have increased over estimated 
1981 production. The net export of gold by 
centrally planned economy countries to 
market economy countries was estimated to 
have amounted to nearly 7 million ounces 
in 1982, compared with 2.9 million ounces in 
1980 and 9 million ounces in 1981. 

Nearly 12,000 ounces of refined and unre- 
fined Soviet gold was imported into the 
United States during 1982, compared with 
nearly 40,000 ounces, mostly in the form of 
refined bullion in 1981. 


TECHNOLOGY 


Research aimed at developing improved 
methods of gold recovery from both primary 
and secondary sources was continued by the 
Bureau of Mines during 1982. A technique 
was developed by the Bureau to enhance 
the percolation rate of leaching solutions 
through crushed gold and silver ores con- 
taining very fine ore particles and clayey 
materials. The technique, particle agglom- 
eration pretreatment, consists of mixing the 
crushed ore with a small amount of port- 
land cement as a binder and an appropriate 
amount of water. Following a brief curing 
period the ore is ready to be leached. The 
agglomeration process binds together very 
fine particles that would otherwise settle in 
the voids between coarser ore and impede 
the desired flow of leaching solutions. 

In collaboration with a major rock drill 
manufacturing company, the Research Or- 
ganization of the Chamber of Mines of the 
Republic of South Africa reached an ad- 
vanced stage in the development of both 
large and small water-powered rock drills.” 
The use of water or hydraulic power to 
drive various other types of underground 


machinery such as pumps and conveyors 
was also being studied and may prove to be 
a practical adjunct to the use of chilled 
water and piped ice systems presently being 
refined to cool the workings of the Republic 
of South Africa's deep underground mines. 
The use of hydraulic power also has attrac- 
tive safety aspects when compared with 
conventional power sources presently in 
use. 

The Gold Bulletin, a quarterly journal of 
the International Gold Corp., contained a 
variety of articles and abstracts of pat- 
ents on new or improved gold uses and tech- 
nology. 12 Articles dealing with various his- 
torical aspects of gold technology were also 
presented. 


Physical scientist, Division of Nonferrous Metals. 

2U.S. Congress Gold Commission. Report to the Congress 
of the Commission on the Role of Gold in the Domestic 
International Monetary Dent 1982, v. 1, 226 p 
561 PP. 3 bo U.S. Government Printin 

ce, W 

SOunce n means * ounce. 

Short tons. 

Fechner, S. A., and M. P. Meyer. Placer Samp 
neste’ Bureau Activities in the Sound Stud 

ach National Forest, Alaska. BuMines 

921 82, 25 pp. 


ling and 
Area of the 
FR MLA 62. 
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Linne, J. M., and D. q. Barnes. Mineral Investigation of 
the Orleans Mountain II Area (No. B5079), Hum- 
boldt and Siskiyou Counties, California. BuMines OFR 
MLA 67-82, 1982, 18 pp. 

TDuBoulay, L. Gold 1983. Consolidated Gold Fields, 
PLC., London, May 1983, 55 pp. 

5] kilogram — 32.1507 troy ounces. 

Values have been converted from South Africa rands 
(R) to U.S. dollars at the rate of R1 = US$0.9228 for 1982, as 
shown in the International Financial Statistics, v. 36, 
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No. 4, April 1983, p. 370. 

10McClelland, G. E., and J. A. Eisele. Improvements in 
Heap Leaching To Recover Silver and Gold From Low- 
Grade Resources. BuMines RI 8612, 1982, 26 pp. 

lChamber of Mines of South Africa. Newsletter. 
November-December 1982, pp. 5-7. 

12Gold Bulletin. V. 15, Nos 1-4, 1982 (pub. by the 
International Gold Corp., Box 61809, 2107 Marshalltown, 
South Africa). 


Graphite 


By Harold A. Taylor, Ir. 


Apparent consumption of natural graph- 
ite decreased 20% in 1982 to 46,000 short 
tons. An amorphous graphite was mined 
domestically for the first time in 23 years. 
All natural graphites, including crystalline 
flake, were in more than adequate supply as 
demand by industrial users dwindled along 
with the economy. Prices of imported graph- 


ites varied erratically during the year, al- 
though some prices began to drop around 
yearend. 

Production of manufactured graphite in 
1982 decreased 43% to 214,000 tons valued 
at $562 million. Production of graphite fi- 
bers increased 34% to 840 tons valued at 
$49 million. 


Table 1.—Salient natural graphite statistics 


United States: 
Production short tons 
Apparent consumptionl — do- 
mna Zam naya m sok t 2 8 
value thousands. 
N d consumption _ _ short tons. _ 
EEE EEE E S See eee thousands_ 
World: Production 3 short tons 


1978 1979 1980 1981 1982 
w = =. w 
90,396 77,562 52,438 57,364 46,156 
9,595 8,623 8,880 11,844 10, 
$2,304 $3,741 $3,695 $4, $4, 
99,991 86,185 61,318 68,708 56,491 
$11,700 $13, 035 $15,765 $23,998 $20,712 
"589,145 689,522 672,056 632,860 606,732 


Estimated. Preliminary. Revised. W Withheld to avoid disclosing company proprietary data. 


1Excludes domestic production, which was relatively small. 


Ancludes some artificial graphite; see table 9. 


Domestic Data Coverage.—Domestic pro- 
duction data for synthetic graphite are 
developed by the Bureau of Mines from a 
voluntary survey of domestic producers, 
titled “Synthetic Graphite.” Of the 39 oper- 
ations to which a survey request was sent, 
95% responded, representing 100% of the 
total production data shown in table 4. 
Production for the two nonrespondents was 


believed to be small and was not included. 

Legislation and Government Pro- 
grams.—National stockpile goals for strate- 
gic graphite, changed in 1980 to reflect 
specification revisions, were unchanged in 
1982. Stockpile goals and inventories for 
each type of graphite are shown in table 2. 
There were no acquisitions or disposals of 
strategic graphite in 1982. 


Table 2.—U.S. Government stockpile goals and yearend stocks of natural graphite 


in 1982, by type 
(Short tons) 

National 

Type Goal stockpile 

inventory 

Madagascar crystalline flake ______________-___--_______________-_-- 20,000 17,891 
Sri Lanka amorphous lump - - - - _ - -- ~-____ ~~ ~__-~-~_-_- 6,300 5,443 
Crystalline, other than Madagascar and Sri Lanka -.- eum 2,800 1,933 
Nonstockpile-grade, all types „„ pae 935 


Source: General Services Administration. Inventory of Stockpile Materials as of Dec. 31, 1982. 
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DOMESTIC PRODUCTION 


United Minerals Co. began, in 1982, pro- 
ducing sizable amounts of low-grade amor- 
phous graphitic material by open pit mining 
from the claims of National Minerals Corp. 
near Townsend, Mont. Graphite Sales, Inc., 
marketed the material, which averaged 
25% fixed carbon and was marketed to a 
variety of users. This was the first domestic 
production of amorphous graphite since the 
last mine in Rhode Island closed in 1959. 
The material was not beneficiated before 
sale, but merely dried, crushed, and sized. 
There is enough minable material to last 
indefinitely; reserves were estimated by the 
firm to be over 2 million tons. Other domes- 
tic deposits of graphite received little or no 
attention. 

Output of manufactured graphite de- 
creased 43% to about 214,000 tons in 1982, 
at 32 plants, with a likelihood of some 
unreported production for in-house use. 

Production of all kinds of graphite fiber 
and cloth increased 34% to 840 tons in 1982. 

The domestic graphite industry had a 
difficult time in 1982. The parent firm, 
Wickes Co., of one supplier of imported 
natural graphite, the Wickes Engineered 
Materials Div., filed for Chapter 11 bank- 
ruptcy on April 24, 1982. Another supplier 
of imported natural graphite and producer 
of crucibles and other manufactured 
graphite-using products, the Joseph Dixon 
Crucible Co., omitted its dividend in 1982, 
mostly because of the devaluation of the 
Mexican peso. The graphite electrode pro- 
ducers had layoffs, such as at the Union 
Carbide plants in Clarksburg, W. Va., and 
Yabucoa, P.R. 

Domestic graphite fiber and foil capacity 
continued to expand. Union Carbide Corp. 
began production of polyacrylonitrile-based 
graphite fiber at its 450-ton-per-year capaci- 


ty facility at Greenville, S.C., in April. 
Celanese Corp. announced expansion of its 
new plant at Rock Hill, S.C., to an annual 
capacity of 300 tons by yearend. Polycarbon, 
Inc., a subsidiary of Sigri Carbon Corp., 
announced plans to build a plant at Valen- 
cia, Calif., for the production of graphite 
cloth and low-modulus fibers as well as 
graphite foil, thus consolidating previously 
scattered operations. 

Petroleum coke, the principal raw materi- 
al for graphite electrodes and most other 
synthetic graphite products, is going to be 
in better supply in the future, although its 
quality is likely to get worse, according to a 
recent review.? The author indicated that 
total production of petroleum coke rose 
from 11.8 million tons in 1970 to 16.2 mil- 
lions tons in 1981 and that capacity was 
expected to increase at a 4% to 5% annual 
rate for the next 5 years. However, the 
average quality was predicted to drop be- 
cause of the greater portion of high-sulfur 
high-metals petroleum used. Union Oil Co. 
of California let a contract for construction 
of a 130,000-ton-capacity needle coke plant 
at Lemont, III. 

The origin of lump or vein graphite was 
debated in 1982. One researcher proposed 
that the carbon source for lump graphite is 
inorganic magmatic or carbonate carbon, 
such as that found in basalt or limestone.: 
An earlier paper held that the source of 
carbon was organic Precambrian coal or 
anthraxolite, such as that found in north- 
ern Wisconsin, upper Michigan, and adja- 
cent areas.‘ The discussion centered around 
the proportion of C contained in lump 
graphite compared with the proportion of 
13C found in possible organic and inorganic 
source rocks, particularly the slaty Virginia 
Formation.5 


Table 3.—Principal producers of manufactured graphite in 1982 


Company Plant location Product! 

Airco Carbon, a division of Airco, Ine Niagara Falls, N.Y ..... Anodes, electrodes, crucibles, motor 
Do uc GWA Punxsutawney, Pac sees brushes, refractories, unmachined 
e eeepc Le St. Marys, fa hapes, powder 

Avco Corp., Avco Specialty Materials Div _ Lowell, Masses High-modulus fibers. 

ane Carborundum Co., Graphite Products Sanborn, NO S te cal Motor o rushes, unmachined shapes, 
iv clot 

Celanese Corp., Celanese Research Lab Summit, N. J. 
ʒ1in ORAT TEA Ba 80 SC 4 ) High-modulus fibers. 

Fiber Materials Ine Biddeford, Maine High-modulus fibers and cloth. 

Fiber Technology Corp es E Provo, Uta s 

BF Goodrich Co., Engineered Systems Div., Santa Fe Springs, Calif ___ Other. 

Super Temp Operation. 


See footnotes at end of table. 
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Table 3.—Principal producers of manufactured graphite in 1982 —Continued 


Company 


HITCO Materials Group, ARMCO Inc _ _ _ 
Minerals, Pigments & Metals Div 


Do 
Ultra Carbon Corp 


Plant location 


Salt Lake ity, Utah... 
Gardena, Calif. 


Easto: 
Cleveland, Ohio 
North Hollywood, Calif _ _ _ 


Product! 


Anodes, electrodes, powder, crucibles, 
cathodes, high-modulus fibers, 
unmachin 


er. 
Do. 
Cloth. 
Electrodes and other. 
) High-modulus fibers, anodes, motor 
brushes, unmachined shapes. 


| Powder and other. 
Other. 
Anodes, electrodes, ae shapes, 


motor brushes, powder, cloth, 
high-modulus fibers, urs 


Cloth includes low-modulus fibers; electric motor brushes include machined shapes; crucibles include vessels. 


Table 4.—Production of manufactured graphite in the United States, by use 


1981 1982 
U Quantity Value Quantity Value 
= (short (thou- (short (thou- 
tons) sands) tons) sands) 
Synthetic graphite products: 

"Anodes JJ(ͤͤͤͥĩÄĩ[; Rett CNET eT Te EUR 18,816 $42,445 8,147 $15,879 
Catlhodé8 — — — us gg gs ete LE 8 aie W W 
Cloth and fibers (low-modulus) ... . _ _ _ -- 216 15,293 212 17,706 
Crucibles, vessels, refractories |... 222. W W W 
Electric motor brushes and machined shapes 
Electrodennnnnnsnnsnn ee 257,938 641,709 138,960 858,186 
Graphite articles _._________________________ NAE 45, ae 29,894 
High-modulus fibeer ss 1409 121,759 628 31,491 
Unmachined graphite shapes! 17,508 32,931 14,346 41,991 
OOO n sa ³ꝛ* yd EL cioe 40,196 96,749 31,584 59,411 

eck oS ee el ³ ⁰⁰⁰y mas s, 1335, 083 896,318 193,877 554, 058 
Synthetic graphite powder and scrap . _ | _ _ 36,935 26,252 19,645 8,196 
Grand total ™372.018 922,570 218,522 562.254 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Table 5.—Production of graphite fibers in the United States 


MP mi RR High-modulus fibers Total 
Year Quantity Quantit Quantit 
Value y Value ny Value 

N (thousands) raced (thousands) pai (thousands) 
1012 techn 88 56 $3,800 16 $1,820 12 $5,620 
19139 occ sue Ec e 7102 6, 300 46 4,750 7148 711,050 
DIO REOR T153 19,400 48 4,675 71201 114,075 
1915 w Lr mr T154 10,600 52 4,690 T206 15,290 
1916. —— A os ee LL 163 11,376 37 3,870 200 15,246 
1977 2 uz 8 136 8, 49 4,330 185 13,130 
IIB nito la Ta or 141 8,720 149 11,804 290 20,524 
1919 25 ary eran eg c ce ET 169 10,089 194 13,031 363 23,120 
19889 169 11.254 306 17,379 475 : 
anew, 88 216 15,293 r409 121, 759 1625 137,052 
f. 5·¹ w 212 17,706 628 31 491 840 49,197 
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CONSUMPTION AND USES 


Apparent consumption of natural graph- 
ite, excluding domestic production, decreas- 
ed 20% to 46,000 tons. Reported consump- 
tion of natural graphite (table 6) decreased 
25% in 1982 to about 36,600 tons. The 
three major uses of natural graphite— 
refractories, foundries, and steelmaking— 
accounted for 60% of reported consumption 
in 1982. 

A two-part comprehensive article de- 
scribed the technology and costs of using 
different kinds of foundry mold coatings, 
including graphite. Graphite is suitable for 
use when casting iron, copper, aluminum, 
and also steel and magnesium under special 
conditions. New coating processes are under 
development, and the trend of the last 7 
years toward ready-to-use coatings is likely 
to continue.* 

Alumina-graphite was reported to be the 
optimal refractory material for use in a 
ladle shrouding system for use in continu- 
ous casting steel operations because it pro- 
vides optimal thermal shock protection and 
erosion resistance.“ 

The use of natural graphite and graphite 
fiber in peckings and gaskets is likely to 
grow, in large part because of a move by the 
manufacturers because of health con- 
cerns from asbestos to graphite and other 


materials, such as Teflon, Aramid, and 
fiberglass. The advantages of graphite are 
resistance to a wide range of pH and main- 
tenance of strength at high temperatures.* 

Two new developments suggested that 
usage of graphite fiber composites will con- 
tinue to expand rapidly. The Department of 
Defense plans to extend its use of radar- 
masking stealth technology into other non- 
aerospace weapons; the graphite fiber com- 
posites absorb rather than reflect radar 
waves. Ford Motor Co. contracted with Poli- 
motor Research Inc. for the development of 
a plastic engine, 90% of the components 
would be made of glass-fiber or graphite- 
fiber-reinforced composites, to be used in 
Ford's small cars to make them lighter and 
quieter. 

Other new developments suggested that 
graphite fiber may encounter more competi- 
tion in many important markets. Silicon 
carbide fiber and E. I. du Pont de Nemours 
& Co.’s Kevlar are both rapidly increasing 
in availability. Supermodularized metals, 
particularly low-cost aluminum alloys with 
a 90% to 50% greater rigidity, would be 
more capable of competing with graphite 
fiber composites, especially in aircraft, as 
could some amorphous (glassy) metals now 
being developed. 


Table 6.—Consumption of natural graphite in the United States, by use 


Crystalline Amorphous! Total? 
Use Quantity Value Quantity Value Quantit Value 
(short tons) (thousands) (short tons) (Ehousandi) (short tons) (thousands) 
19815 
Batteries W W W 1.471 $2,465 
Brake linings __________ _ 775 $778 2,163 $1,787 2,938 2,565 
Carbon products 287 5 253 453 998 
Crucibles, retorts, stoppers, 
sleeves, nozzles _ _ 5,307 3,594 " Lm 5,307 8,594 
Foundries . . _ 501 848 4,528 2,230 5,029 2,578 
Lubricants? |... _ _ _ _ __ 1,194 1,353 2,452 1,841 3,646 8,194 
Pencils ___ 1,853 2,336 63 292 2,485 2,628 
Powdered metals 331 470 130 258 461 728 
Refractories ____________ W W W 11,610 3,222 
Rubber _______________ 59 77 2 95 280 172 
Steelmaking___ _ 391 166 10,728 2,793 11,119 2,959 
VVV 3,471 1.594 351 457 3,822 2,051 
Withheld uses 46 855 12,620 4,832 m S 
Total*- n s esL 14,631 12,116 84,078 15,038 48,708 27,154 
1982 
Batteries W w w w 1,669 2,920 
Brake linings ___________ 770 869 1,860 1,381 2,630 2,250 
Carbon products*_________ 201 378 204 432 405 810 
Crucibles, retorts, stoppers, 

sleeves, nozzles 535 VS 2,025 2,470 ee we 2,625 2,470 
Foundriess 348 508 4,401 2,170 4,749 2,678 
Lubricant“s . ..... 923 1,028 1,869 1,455 2,192 2,483 
Pencils -—-—----------—- 1,366 1,850 301 187 1,667 2,037 
Powdered metals 269 405 150 300 419 705 
Refractor ies W W W W 7,667 2,119 


See footnotes at end of table. 
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Table 6.—Consumption of natural graphite in the United States, by use —Continued 


Crystalline Amorphous! Total? 
Use Quantity Value Quantit Value Quantity Value 
(short tons) (thousands) (short tone) (thousands) (short tons) (thousands) 

1982 —Continued 

Rubber 146 5187 120 365 266 3252 
Steelmaking - - -- -------—- 288 139 9,368 2,109 9,656 2,848 
her 1,733 1.104 327 403 2,060 1,507 
Withheld MSCS oo eee 564 1,041 8,771 3,998 ets ae 
Total... 9,233 9,979 27,371 13,100 36,604 23,078 


W Withheld to avoid disclosing company proprietary data; included with “Withheld uses.” 


1Includes mixtures of natural and manufactured graphite. 


2Data may not add to totals shown becauge of independent rounding. 


Includes revisions for 1981. 

“Includes bearings and carbon brushes. 

5Includes foundry facings. 

includes ammunition, packings, and seed coating. 


7Includes paints and polishes, antiknock and other compounds, soldering and/or weld, electrical and electronic 
products, mechanical products, magnetic tape, and small packages. 


PRICES 


Actual graphite prices are often nego- 
tiated between the buyer and seller, and 
published price quotations are given as a 
range of prices, such as those shown in table 
7. Another source of information for im- 
ported graphite is the average customs 
valye per ton of the different classes of 
imports, which can be derived from table 9. 
However, these imports mainly represent 
shipments of unprocessed graphite. 

Average prices of graphite imports were 
little changed in 1982. Prices for crystalline 


flake rose from $641 per ton in 1981 to $655 
per ton in 1982, up slightly. Prices for 
Mexican amorphous graphite rose from $45 
per ton in 1981 to $54 per ton in 1982, or by 
20%. Prices for all types of Sri Lankan 
lump graphite rose from $1,509 per ton in 
1981 to $1,512 per ton in 1982, up slightly. 
Prices for other natural graphite (mostly 
fine crystalline flake and dust) dropped 
from $520 per ton in 1981 to $496 per ton in 
1982, or by 5%. 


Table 7.—Representative yearend graphite prices! 
(Per short ton) 


Flake v: crystalline vin sss bags: 


Amorphous, nonflake, cryptocrystalline graphite (80% to 85% carbon): 


Korea, Republic of (bags) - - - - - - - - - - -- - - - -- - -— 
Mexico (buldn,dvꝛv „„ 


F. o. b. foreign port or border. 


1981 1982 
pee Re E UN $272-$1,542 $272-$1,542 
FFF 318. 2,540 318 2,722 
FCC 227. 635 249- 726 
FFF 354- 635 272- 816 
iP 816- 2,268 544- 1,814 
3 eh E 71- 82 82- 109 
FFC 59. 91 77. 109 


Source: Engineering and Mining Journal. V. 183, No. 12, December 1982, p. 19. 


FOREIGN TRADE 


Exports of both natural and artificial 
graphite in 1982 decreased. Exports to 
Western Europe decreased while those to 
Venezuela increased. 

Imports of natural graphite decreased 
19% to 53,150 tons in 1982. China’s exports 
of total natural and artificial graphite gain- 
ed significantly, up 5396 to 10,091 tons, 
while Canada's lost precipitously, down 


78% to 996 tons in 1982. 

Exports of graphite electrodes in 1982 
totaled 56,054 tons valued at $103.9 million, 
of which 12,206 tons ($27.5 million) went to 
Venezuela; 6,953 tons ($17.4 million), to 
Argentina; 3,644 tons ($6.1 million), to Bra- 
zil; 3,026 tons ($6.5 million), to Canada; and 
the balance, to other destinations. 
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Table 8.—U.S. exports of natural and artificial graphite, by country 


Natural! Artificial Total 
Count Quantity Quantity Quantity 
gi (short Value (Short Value (short Value 
tons) tons) tons) 

1981: | 
Canada --—---------———- 6,764 $2,009,707 1,456 $393,174 8,220 22, 402, 881 
Germany, Federal Republic of 775 614,943 823 471,391 1,598 ,086, 
Italy. ce i ee ee 766 282,952 406 169,480 1,172 452,432 
Jap _ 167 197,743 846 614,981 1,013 812,724 
Mexico 848 821,476 633 195,562 1,481 517,038 
Netherlands 13 15,730 796 325,566 809 341,296 
United Kingdom 960 145,473 314 151,518 674 296,986 
Venezuela ______________ 554 309,369 20 53,509 574 362,878 
Other? ________________ 1,097 585,444 1,973 1,096,227 3,070 1,631,671 

Total nnb 2 E. 11,844 4,432,831 7,267 3, 471, 403 18,611 7,904, 240 
1982: 
J ͤ K 5,284 1,605,612 1,465 231,284 6,149 1,842,896 
i Federal Republic of ,653 249,142 416,795 
BEC M RONDE ec 16 31,156 53 21, 129 : 
Japan ccc e ciii ees 490 907 481 592,525 971 1,041,432 
Mexico 1.080 374,829 347 145,537 1,427 ; 
Netherlands 1 3,629 5 5,093 1 8,722 
nited Kingdom 208,950 208 148,491 594 357,441 
Venezuela aa 1.723 631,109 42 27,861 1,765 658, 470 
Other? ________________ 1,080 626,902 2,416 1, 077, 739 3,446 1,704,641 
Total: ee eee 10,385 4,098,747 5,647 2,510,736 15,982 6,609,483 


1Amorphous, crystalline flake, lump or chip, and natural, not elsewhere classified. 
boire 41 other recipient countries to waich varying, but lesser, tonnages of natural and/or artificial graphite were 
expo 


Table 9.—U.S. imports for consumption of natural and artificial graphite, 


by country 
Natural 
Crystallin i Other natural Artificial? Total? 
flake © lump, chip, crude an 
Country or dust refined’ 

an- - Quan 
tity Value tity Value tity Value tity Value tity Value 
(short (thou- (short (thou- (short (thou- (short (thou (short (thou- 
tons) sands) tons) san ) tons) sands) tons) sands) tons) sands) 
1980 2 cos eros eee eee 7,188 $4,203 99 $48 50,343 $6,728 3,688 $4,787 61,318 $15,765 

1981: 

Australia ane ae -— =e 12 6 ($) 2 12 8 
Austria — SIE is eme 17 72 E stes 17 72 
Belgium- Luxembourg 18 8 -— = — " 18 8 
TOG RE 4,006 3, 159 ios — 1,755 1,170 232 161 6,593 4,490 
Canada _---------- 1,12 427 = -- 3, 124 1,239 347 98 4.597 1,764 
CCCP 1,536 796 "eR -. 56042 2,371 has -- 6,578 3,167 

Comoros 40 23 Ene me ene im A x 40 
Dominican Republic _ _ _ NN m 8 NEN x aan 5 52 5 52 
rance.__.________ 537 286 m a 166 84 ps ae 703 370 

Germany, Federal 

Republic of- 68 81 ($) 1 1,005 673 82 126 1,155 881 
ICC AAA 386 232 rar zs 118 108 sasa E 504 840 
Japan ____________ 14 12 a ate 317 337 210 1,414 541 1,763 
Madagascar: 1.955 1.561 Nh DE 1,133 592 PS -. $8,088 2,153 
Mexico __________~_ 287 2 ë _. 989,184 2,576 e -. 89,471 2,782 
Netherlands NR LE e = (9 1 (4) 1 ($) 2 
New Zealand mE e" S BN = m (* 4 (*) 4 
Norway ~.. --------- 36 15 NA MU 563 289 = pas 599 304 
South Africa, Republic of 81 44 T - 161 82 e AT 242 126 
ri Lanka 304 421 = — 1.167 1.799 AM e 1.471 2,220 
Switzerland n ue a ON 4 7 2,173 3,49 2,177 3,056 
Taiwan ~-  _ _ MS HM AM E 401 205 AS n 401 205 
SSR? zu ae T ER 841 132 os EM 841 132 
United Kingdom m = s5 es 159 18 ms a 159 78 


Total? ___------ 10,991 7.274 ($) 1 54,668 11.819 3,049 4,905 68,708 23.998 


See footnotes at end of table. 
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Table 9.—U.S. imports for consumption of natural and artificial graphite, 


by country —Continued 
Natural 
Crystallin Crystalline Other natural Artificial? Total® 
flake ° lump, chip, crude and 
Country or dust refined! 
4... Value an- Value an- value Quam Value Quam value 
tity ^ tity tity tity tity ` 
(short thou (short (thom (short (thou (short (hon (short (thon 
tons) tons) tons) tons tons) 
1982: 

Australia e d — 8 ($) $1 ($) $3 (9 $4 
Austrian u em EN — 9 5 POM EK 9 5 
Brazil 3,794 $2,918 "T _. 1,0838 677 ates ~. 4,827 3,595 
Canada ______.____ 2 3 — n 216 27 718 233 996 263 
c ( 4,008 2,243 ae _. 5,470 2,153 618 217 10,091 4,613 
Donm ark S s M ON ($) ($) n DN ($) ($) 
Finland -.—---—------ EA e ne = 18 10 sk es 18 10 
France 55 23 "M m 46 30 ae "e 101 53 

Germany, Federal | 
public off 109 202 = ux 814 682 22 137 945 1,021 
Hong Kong a sat T m 551 210 m c 551 210 
India 211 130 40 841 161 161 E EM 412 332 
Haly annaa CN euet evi im 1 3 Met ER 1 3 
Japan ____________ 130 125 = = =S 69 156 286 1,997 485 2,218 
Madagascar ________ 2,467 1,412 Ac — 1,229 519 SE -. 3,69% 1,991 
Mexico L a: E Bm _. 81,289 2,356 ($) ( 31,289 2,356 
Netherlands are Bias eae =a 10 8 23 58 33 66 
Sadan 7277 Em m m M 72 44 Bes — 12 44 
5 n ics d cr E 19 29 19 29 
South A Africa, Republic of ws; S = ut 223 9 NA en 233 99 
S ee 2 x zx cs 727 1,099 e "n 727 1,099 
Sweden F 2 e m =e 63 35 = » 63 135 
Switzerland |... ms De aver T (9 1 1,653 2,360 1,653 2,361 
Taiwan au ae 5 151 9] | ..  .. 151 9] 
United Kingdom EP S BAS ee (4 1 ($) 2 (4) 3 
Zimbabwe m M == - 116 49 A FN 116 49 
Total? _________ 10771 7,056 40 41 42,339 8,579 3,341 5,036 56491 20,712 


Includes lump graphite from Sri Lanka, and 38,110 tons of amorphous 
tons of the same worth $1.64 million in 1982 from Mexico. The balance 


1 flake and dust. 

cludes only that received in raw material form; excludes products made of graphite. 
Data may not add to totals shown because of independent rounding. 
Less than 1/2 unit. 


eee worth $1.72 million in 1981 and 30,340 
of Mexico and the remaining countries were fine 


Table 10.—U.S. imports for consumption of graphite electrodes, by country 


1981 1982 
Country Quantity Value Quantity Value 

(short tons) (thousands)  (shorttons) (thousands) 
Canada. d . he e 5,981 $2,200 3,578 $2,129 
Chill uo Leo ; ² : len LU aue non E 730 1,048 
Germany, Federal Republic oꝶ f 6,158 5,600 3,100 3,187 
NM nca Ri eta 88 6,387 7,400 3,686 4,174 
rat 5 J! a gah EOS ns cca ca eR NEN, CREE 21,421 42,100 18,462 39,405 

Ow RA RE ep vv 6,404 7,500 ; 
Total u cu yu ee u E eee ee Be 46,351 64,800 30,362 51,193 


WORLD REVIEW 


World production of natural graphite 
decreased slightly. Markets for graphite 
weakened throughout the year while com- 
petition among sellers grew stronger. In 
addition to the activity in the following 
countries, some minor mining activity may 
have occurred in Australia and Spain. 


Brazil.—Some 1979 statistics for graphite 
became available. Measured graphite re- 
serves totaled about 20 million tons, and 
indicated and inferred reserves totaled 
about 16 million tons each. These reserves, 
averaging 17.74% carbon, are almost all 
located at Pedra Azul in Minas Gerais 
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State. About two-thirds of Brazilian graph- 
ite production was consumed domestically, 
54% in steelmaking, 18% in refractories, 
18% in foundry mold washes and pencils, 
and the balance in other uses. 

Canada.—Orrwell Energy Corp., Ltd, 
completed more drilling at its Mont Lau- 
rier, Quebec, property, for a total of 67 holes 
with a total footage of 15,596 feet, and 
stated that its ore reserves were about 1 
million tons. Several other deposits were 
nearby, some of which may be a higher 
grade and with coarser flake. Orrwell sold 
$400,000 worth of its shares in a private 
placement to National Resources Trading, 
Inc., of New York, which will manage any 
operations and market and sell any product. 
Metallurgical test work showed 88% recov- 
ery of a 92% carbon product by standard 
flotation methods. Orrwell contracted with 
the Ontario Research Foundation for an 
innovative flowsheet using air separation 
followed by electrostatic cleaning of the 
concentrate. 

Two private groups located adjacent crys- 
talline flake graphite deposits in Ryerson 
Township, near Huntsville, Ontario. Geo- 
physical work and six drill holes revealed 
several thousand feet of mineralization 
along the strike that is often several hun- 
dred feet wide. Arrangements have been 
made for bulk sampling and the prepara- 
tion of a beneficiation flowsheet. 

China.—The Chinese announced the dis- 
covery of a graphite deposit near Jixi City 
in Heilongjiang Province. Said to be the 
largest graphite deposit of the 14 discovered 
so far in the Province, reserves were esti- 
mated to be over 300 million tons of high- 
grade ore. The Ministry of Foreign Econom- 
ic Relations and Trade announced a 5,000- 
ton expansion of capacity of a graphite mine 
near Hohhot, located in another important 
graphite-producing Province, Inner Mon- 
golia. 

The authorities in Gansu Province were 
reported to be seeking foreign markets for 
graphite electrodes they had in oversupply. 

France.—Union Carbide withdrew from 
its joint venture with Société Nationale Elf 
Aquitaine and Toray Industries, Inc., to 
build a graphite-fiber plant that was to 
come onstream in late 1984. The other two 
firms decided to go ahead, in spite of con- 
cern about an oversupply increased by 
another joint venture that had scheduled a 
French plant to come onstream at the same 
time.’ 
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Japan.—The graphite-using refractory in- 
dustry had been expanding rapidly in the 
last several years; for example, carbon- 
magnesia shaped refractories grew from 
43,000 tons in 1980 to 67,000 tons in 1981. 
The application of new steelmaking tech- 
nology, such as continuous casting, has 
required more efficient use of refractories 
and led to the production of new refracto- 
ries that can withstand more extreme con- 
ditions. This is likely to continue, and some 
new graphite-bearing refractories now 
being developed are likely to be used.!^ 

Korea, Republic of.—A large decline in 
output of crystalline flake graphite in 1981 
was caused by a great reduction in output of 
the Pyung-Taek Mine. Domestic consump- 
tion of crystalline flake graphite was 1,008 
tons in 1981, up from 355 tons in 1980. 
Domestic consumption of amorphous graph- 
ite was 3,960 tons in 1981, down from 16,370 
tons in 1980. 

Mexico.—The reserves of the crystalline 
flake graphite mine of Grafito de México 
S.A. de C.V. totaled 4.4 million tons averag- 
ing 4% graphite, or about a 60-year supply 
of ore at present rates of production; other 
resources are minor. About one-quarter of 
their product was a medium-to-coarse flake 
graphite “Type A" containing 82% to 85% 
carbon with 63% of the product being re- 
tained on a 48-mesh screen, and 4% on a 
200-mesh screen. The balance of the product 
was a fine flake graphite “Type B" con- 
taining 93% to 95% carbon with 3% of the 
product being retained on a 48-mesh screen, 
27% on a 100-mesh screen, 38% on a 200- 
mesh screen, and the remainder on finer 
Screens. 

Reserves of the amorphous graphite 
mines in Sonora are reported as follows: 
Lourdes Mine, 2.2 million tons; Moraguirre- 
Superior Mines, 1.1 million tons; and the 
new prospects and/or mines near Tonichi, 
2.2 million tons. Resources are immense 
and are scattered all over southern Sonora. 
The Sonoran mines are probably easily 
capable of doubling their 1981-82 produc- 
tion, given the demand. The Lourdes Mine 
of Grafitos Mexicanos, S.A., is the largest 
and is capable of producing more than one- 
half of the total Mexican graphite produc- 
tion. The concentration of graphite produc- 
tion into a small area near the Lourdes 
Mine, 50 miles south and east of Hermosillo, 
has been broken by the paving of the road 
beyond Tonichi. This allowed Grafitos Mexi- 
canos to open two medium-size mines 15 
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miles east of Tonichi near Onavas and truck 
the graphite to its plant at Torres; it also 
opened a small mine near Cuidad Obregon. 
All the mines have very rich ore and very 
little waste is produced. No methane or 
explosive dust problems exist. 

Recent Mexican internal consumption of 
amorphous graphite has totaled 7,200 tons 
to 9,600 tons per year, mostly for carbon 
raising in steel. Good potential was evident 
for future expansion of this amount. 

Pakistan.—Large graphite deposits with 
total reserves of at least 1.6 million tons 
were discovered along the Neelam River in 
northern Pakistan. The Pakistan Council of 
Scientific and Industrial Research set up a 
graphite pilot plant at Lahore and produced 
concentrates containing 95% carbon and 
suitable for use in foundries. A commercial- 
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scale plant producing 5.5 tons per day of 
refined graphite was scheduled to come 
onstream at Kel in late 1983, at a cost of 
$385,000.1! 

Sweden.—Kema Nord Industrial Chemi- 
cals formed a joint venture with Superior 
Graphite Co. to produce Superior's Desulco, 
a synthetic graphite powder used as a car- 
bon raiser in iron and steel, in Sweden, for 
the European market. 

Taiwan.—Formosa Plastics Corp. decided 
to build a graphite-fiber plant at its Jen-Wu 
plant complex near Kaohsiung, following 
successful production of its precursor raw 
material, acrylic fiber. 

Yugoslavia.—The Tvornica electrode and 
ferroalloy works was constructing a 3,000- 
ton-per-year-capacity graphitizing plant for 
electrodes at Sibenik in Croatia." 


Table 11.—Graphite: World production, by country! 


(Short tons) 

Country? 1978 1979 1980 1981P 1982* 
Argentina________________ i 9 1 2 2 
AUA o c uc ee Z 44,645 44,664 40,454 26,243 26,500 
Brazil (marketable h)) 11,417 711,979 23,418 19,289 16,500 
BDU... 8 309 295 482 1.568 250 
Chinar ua an ee a e 88,000 7T200,000 176,000 176,000 176,000 
Czechoslovakia 49,600 49,600 49,600 49,600 49,600 
Germany, Federal Republic off _________ 7,034 4,047 6,270 9,024 8,800 
India (mine) 70,310 58,225 60,391 62,004 48,500 
C3 o o coctum 8 4,528 4,522 4,362 3,897 3,850 
Korea, Norte) 22,000 28,000 28,000 28,000 28,000 
Korea, Republic of: 

Amorphous |... L2 222-222-2222 59,288 59,789 65,209 81,533 38,600 
Crystalline flalaeeaa 2,793 2,704 1,575 928 880 
rep ey ³Ü¹ K 18,326 15,699 ,506 11,104 11,000 
Mexico: 

Amorphous ___ _ _ 57,611 56,086 48,289 46,268 37,500 
Crystalline fiaklee 8 kë 8150 4350 500 
ö§ö;ê—d ⅛ ß s S s P C C 12,292 13,109 11,471 9,552 8,200 
Romana 2225 A ee dde r 012,500 18,670 18,800 r *13,800 13,800 
Sri LANKA ne : a S 11,581 10,364 8,591 8,348 8,400 
South Africa, Republic ot 643 434 . ne an 
Thalandc. AA te ee 25 s 2,286 1,984 1,650 
SSR d dicc i ate ee uiid 110,000 110,000 110,000 115,000 115,000 
United States W E c W 
Zimbabwe r e6 234 6,324 8,141 12,366 13,200 
Total. —2-- un pu om dune r589,145 1689,522 672,056 632,860 606,732 

*Estimated. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 


Table includes data available through May 5, 1983. 


An addition to the countries listed, Namibia may have produced graphite du:i 


the period covered by this table, but 


output is unreported, and available general information is inadequate for formulation of reliable estimates of output 


levels. 


Does not include the following quantities sold directly without beneficiation, in short tons: 1978—947; 1979—93,840; 
e 


1980—6,600; 1981—17,988; 1982—not available. 
i are for fiscal year beginning Apr. 1 of that stated. 
ta 


resented represent estimated marketable product derived from raw graphite mined indigenously, assuming 


that marketable output equals one-half of officially reported raw graphite production. 
“Indian marketable production is about 30% of mine production. 


TECHNOLOGY 


The Bureau of Mines was actively con- 
sidering the initiation of a research project 
to remove supply constraints on natural 


crystalline flake graphite. In addition to 
considering the possibility of developing a 
process to synthesize coarse crystalline 
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flake graphite from other carbon materials, 
it was considering working on establishing 
the parameters for substitution using vari- 
ous combinations of coarse crystalline flake, 
fine crystalline flake and dust, graphite 
fiber, and synthetic graphite powder, for 
use in steel-related refractories. The physi- 
cal and chemical properties of samples of 
these graphite materials are now being 
determined. 

A recent study on the use of crystalline 
flake graphite in refractories recommended 
that the characterization of flake graphites 
should be improved, the role of differing 
flake morphologies be delineated, the un- 
derstanding of the graphite-oxide phase 
bonding be increased, and the mode of 
attack on graphite by fluxes and slags be 
explored. Graphite is used in refractories to 
resist slag attack, to impart electrical con- 
ductivity when desired, and to greatly im- 
prove thermal shock resistance, while other 
components increase resistance to attack by 
metal and air. These properties of crystal- 
line flake graphite, particularly its almost 
unique thermal shock resistance, make it 
desirable to use in spite of the difficulties 
encountered in manufacturing the refracto- 
ries caused by incompatibility in chemical 
bond type and morphological differences 
between graphite and the other materials." 

Recent research on carbyne, a reported 
polymorph of carbon in addition to graphite 
and diamond, has indicated that it may not 
exist. The electron diffraction patterns 
characteristic of carbyne given in earlier 
works could have been caused by minor 
quantities of sheet silicate minerals such as 
nontronite clay and muscovite mica. In 
some instances, poorly ordered graphite 
may have been misidentified as a carbyne.!5 

A recent symposium on intercalated 
graphite compounds disclosed that the 
structure of graphite-bromine compounds 
was becoming better understood, new 
classes of copper nitrate-graphite and zinc 
nitrate-graphite compounds were being dis- 
covered, and the use of intercalated graph- 
ite in lubricants, catalysts, and batteries 
was increasing. Matsushita Electric Co. of 
Japan has begun manufacturing a lithium 
anode-graphite intercalation compound 
cathode storage battery. A self-lubricating 
nozzle and mold for extruding stainless 
steel rods in continuous casting processes 


that uses an intercalated graphite fluoride ` 


compound as lubricant was reported to be 
quite efficient and practical. 
The lubrication-related properties and 


Coa 
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high temperature stability of composites 
made with graphite materials and a partial- 
ly fluorinated polyimide were tested. The 
best properties were found in composites 
made with graphite fibers, then ones made 
with (ungraphitized) carbon fiber, and final- 
ly ones made with powdered graphite fluo- 
ride. The composites tested contained 50% 
by weight of the fibers and 10% by weight of 
the graphite fluoride powder.“ 

A preliminary study of environmental 
concerns that might arise from the utiliza- 
tion, recycling, and combustion of composite 
materials such as graphite fiber composite 
was made for the Environmental Protection 
Agency (EPA). The study was expected to 
allow EPA to plan further work, if any, on 
environmental concerns associated with 
composites.!* 

It was demonstrated in a report that 
substantial energy savings can result from 
substituting fiber-reinforced composites, in- 
cluding graphite fiber composites, for alu- 
minum and steel in automobiles. The ener- 
gy savings derive from the lesser amounts 
of materials needed to make the vehicle and 
the lesser amounts of fuel needed to power 
it. Total calculated energy requirements to 
build and operate the automobile were 211.6 


X 108 British thermal units (Btu) for steel, 


174.8 x 105 Btu for aluminum, and only 
126.7 x 10: Btu for fiber composites.!* 

A Japanese researcher announced the 
development of a cheap method of making 
graphite fiber from benzene. The process 
involves heating benzene to 1, 100“ C, driv- 
ing off hydrogen and depositing carbon on a 
metal catalyst in highly ordered strands, 


.and then heat-treating and graphitizing the 


strands at temperatures as high as 3,000* C. 
Showa Denko Co. is reportedly planning to 
produce and market these fibers soon. 


Physical scientist, Division of Industrial Minerals. 

*Brandt, H. H. Petroleum Coke Supply: Present Prob- 
lems and Future Prospects. J. Met., v. 34, No. 8, August 
1982, pp. 41-42. 

3Douthitt, C. B. Precambrian Coal or Anthraxolite: A 
Source for Graphite in High-Grade Schists and Gneisses— 

A Discussion. n. Geol., v. 77, No. 5, August 1982, pp. 
1247. 1249. 

Mancuso, J. J., and R. E. Seavoy. Precambrian Coal or 
Anthraxolite: A Source for SNO in High-Grade Schists 
and Gneisses. Econ. Geol., No. 4, June-July 1981, pp. 


951-954. 
. Precambrian Coal or Anthraxolite: A Source for 

MERTA in High-Grade Schists and Gneisses—A Reply. 
Econ. Geol., v. 77, No. 5, August 1982, pp. 1247-1249. 
G., and H. J. Heine. Using Core and Mold 
tings—A New Understanding. Foundry M&T, v. 110, 
No. 2, February 1982, pp. 22-26; v. 110, No. 3, March 1982, 
pp. 70-80. 

7Innace, J. J. Shrouding: The Wraparound Role of 
Refractories in Conticasting. 33 Metal Producing, v. 20, 
No. 3, March 1982, pp. 69-71. 
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5Beercheck, R. C. New Materials for Packing and 
Gaskets. Mach. Des., v. 54, No. 5, Mar. 11, 1982. 

Chemical Week. Crowding Carbon-Fiber Markets. V. 
131, No. 24, Dec. 15, 1982, p. 20. 

“Hayashi T. Recent Trends on Refractories Technology 
in Japan Polenta a 0 iner in the ractories 
Industry e Decade Ahead. Ind. Miner. (Lon- 
don), 1953, pp. 17- 

11Mining Journal (London). Pakistan Graphite. V. 299, 
No. 7681, Nov. 5, 1982, p. 329. 
12Euro poan Chemical poke Mer kr 5 Tech- 


is “Cooper, ` C. Multi phase Materials Con- 
te. Chem. & Ind. (London), No. 18, Sept. 18, 
1982, pp. 67 


15Smith, P. P. K, and P. R. Buseck. Carb 
Carbon: Do They Exist? Sci., v. 216, No. 4549, 
pp. 984-986. 

16Chemical and 5 Scientists Explore 
F Graphites. V o. 40, Oct. 4, 1982, pp. 25- 


e Forms of 
ay 28, 1982, 
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17 Fusaro, R. L. Tribological Evaluation of Composite 
Materials Made From a Partially Fluorinated Polyimide. 
National Aeronautics and Space Administration, Cleve- 
land, Ohio, April 1982, 40 pp.; available from National 
Technical Information Service, 5285 Port Royal Rd., 
Springfield, VA 22161, Document No. N82-294/6. 

18Provenzano, G. Assessments of Future Environmental 
Trends and Problems of Increased Use, Recycling, and 
Combustion of Fiber-Reinforced Plastic and Metal Com- 
posite Materials. Versar, Inc., Springfield, Va., July 14, 
1982, 266 pp; available from National Technical Informa- 
tion Service, 5285 Port Royal Rd., Springfield, VA 22161, 
Document No. PB 82-255514. 

19Cummings-Saxton, J. Automobile Materials Competi- 
tion: Energy Implications of Fiber-Reinforced Plastics. 
Argonne National Laboratory , Illinois, October 1981, 90 
pp; available from National Technical Information Ser- 
vice, 5285 Port Royal Rd., Springfield, VA 22161, Docu- 
ment No. DE82009488. 

20Science News. Benzene Begets Graphite Fibers. V. 122, 
No. 22, Nov. 27, 1982, p. 343. 
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Gypsum 


By J. W.Pressler! 


The gypsum industry, impacted by the 3- 
year recession and downtrend in housing 
demand, with only 1.1 million housing (pub- 
lic and private) unit starts in 1982, ended 
the year with the lowest shipments of gyp- 
sum wallboard since 1975, 13.1 billion 
square feet, a decrease of 5% compared with 
1981 shipments. Output of crude gypsum 
and calcined gypsum also decreased. Sales 
of gypsum products in 1982 decreased 8% to 
17.4 million short tons valued at $1.1 billion. 


Imports of crude gypsum decreased 12% in 
1982 to 6.7 million tons. Total value of 
gypsum exports decreased 17% to $30.0 
million. 

Domestic Data Coverage.—Domestic pro- 
duction data for gypsum are developed by 
the Bureau of Mines from a survey of U.S. 
gypsum operations. Of the 131 operations to 
which the annual survey request was sent, 
100% responded, representing 100% of the 
total production shown in tables 1 and 2. 


Table 1.—Salient gypsum statistics 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
United States: 
Arive mines and plants! ___________________ 116 113 114 113 109 
e: 
I as u L uuu eh ht He et E: 14,891 14,630 12,376 11,497 10,538 
Valie o5 ð v y cs he $92,726 $99,868 $103,059 $98,101 $89,131 
Imports for consumption ________________~_ 8,308 7,773 7,365 7,593 6,718 
Byproduct gypsum sales 669 828 663 696 697 
Calcined: 
Produceedddũl ee 14,041 14,543 11,848 11,687 11,243 
VO co 8 $387,010 $442,157 $270,324 $243,140 $196,488 
Products sold (value blßbhbl $1,248,013 $1,891,993 $1,241,949 $1,196,236 $1,121,775 
Exports (value)... _ _ _ _ 19,804 22, 27,22 434 $29,550 
Imports for consumption (value) ______________ _ $63,882 $65,079 $51,880 $51,720 $53,646 
World: Production r85,759 r88,537 85,283 P84,076 €80,616 


*Estimated. Preliminary. Revised. 
Each mine, calcining plant, or combination mine and plant is counted as one establishment; includes plants that sold 
byproduct gypsum. 


DOMESTIC PRODUCTION 


The United States remained the world’s 
leading producer of gypsum, accounting for 
13% of the total world output. 

In 1982, 44 companies mined crude gyp- 
sum at "0 mines in 22 States. Production 
decreased 8% compared with that of 1981. 
Leading producing States were Texas, Okla- 
homa, Iowa, and California. These four 
States produced more than 1 million tons 
each and together accounted for 52% of 


total domestic production. Stocks of crude 
ore at mines and plants at yearend 1982 
were 4.0 million tons. 

Leading companies in 1982 were United 
States Gypsum Co., 12 mines; National 
Gypsum Co., 7 mines; Georgia-Pacific Corp., 
6 mines; Celotex Div. of Jim Walter Corp., 
and Genstar Building Materials Co., 3 
mines each; and Weyerhaeuser Co., 1 mine. 
These 6 companies, operating 32 mines, 
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nroduced 78% of the total crude gypsum in 
1982. 

Leading individual mines in 1982 were 
United States Gypsum's Sweetwater Mine, 
Nolan County, Tex.; United: States Gyp- 
sum's Plaster City Mine, Imperial County, 
Calif.; United States Gypsum's Shoals Mine, 
Martin County, Ind.; Georgia-Pacific's 
Acme Mine, Hardeman County, Tex.; Wey- 
erhaeuser's Briar Mine, Howard County, 
Ark.; United States Gypsum’s Southard 
Mine, Blaine County, Okla.; and National 
Gypsum's Shoals Mine, Martin County, Ind. 
These seven mines accounted for 35% of the 
national total. Average output per mine in 
1982 for the 70: U.S. mines decreased 8% to 
150,500 tons. 

In 1982, 13 companies calcined gypsum at 
69 plants in 29 States. Output decreased 496 
in tonnage and 19% in value and was the 
lowest since 1976. Leading States were Tex- 
as, California, Iowa, and New York. These 4 
States, with 21 plants, accounted for 37% of 
the national output. 

Leading companies were United States 
Gypsum, 21 plants; National Gypsum, 18 
plants; Georgia-Pacific, 9 plants; Genstar, 6 
plants; and Celotex Div. of Jim Walter, 4 
plants. These 5 companies, operating 58 
plants, accounted for 86% of the national 
output in 1982. 

Leading individual plants were United 
States Gypsum's Plaster City plant, Imperi- 
al County, Calif.; United States Gypsum's 
Sweetwater plant, Nolan County, Tex.; 
United States Gypsum's Shoals plant, 
Martin County, Ind; Weyerhaeuser’s 
Briar plant, Howard County, Ark.; United 
States Gypsum’s Jacksonville plant, Duval 
County, Fla; United States Gypsum’s 
Stony Point plant, Rockland County, N. V.; 
Georgia-Pacific’s Acme plant, Hardeman 
County, Tex.; United States Gypsum’s Balti- 
more plant, Baltimore County, Md.; United 
States Gypsum’s Fort Dodge plant, Webster 
County, Iowa; and National Gypsum’s 
Shoals plant, Martin County, Ind. These 10 
plants accounted for 32% of the national 
production. Average calcine production for 
the 69 U.S. plants in 1982 was 162,900 tons, 
virtually the same as the 162,300 tons per 
plant in 1981. 

In 1982, the following companies sold a 
total of 697,000 tons of byproduct gypsum, 
valued at $5.5 million, for agricultural use 
and gypsum wallboard manufacturing: Oc- 
cidental Petroleum Corp., Allied Chemical 
Corp. and J. R. Simplot Co., all in Cali- 
fornia; Occidental Petroleum in Florida; 
American Cyanamid Co. in Georgia; Glid- 
den Pigments Div. of SCM Corp. in Mary- 
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land; and Texasgulf Inc. in North Carolina. 
For the first time in the United States, 
byproduct gypsum was mixed with natural 
gypsum and commercially used in the man- 
ufacture of wallboard. United States Gyp- 
sum’s Baltimore, Md., plant used substan- 
tial quantities of byproduct gypsum obtain- 
ed from Glidden Pigments’ plant in Balti- 
more. 

One new gypsumboard plant and several 
plant expansions and improvements in- 
creased the national production capacity an 
additional 360 million square feet per year, 
but several plants were closed during the 
year. Consequently, the immediately avail- 
able yearend capacity of operating gypsum- 
board plants in the United States was 
reduced 3% to 18.5 billion square feet per 
year. Total 1982 gypsumboard production in 
the United States was 13.1 billion square 
feet, indicating a 71% utilization of operat- 
ing capacity. 

National Gypsum opened its new Harper 
open pit gypsum mine in Kimble County, 
Tex. Most of the gypsum rock was used in 
its Rotan wallboard plant, with some sold to 
cement companies for use as a set retarder. 

Windsor Gypsum Co. was installing a new 
gypsum wallboard plant in McQueeney, 
Guadelupe County, Tex., with a capacity of 
500 million square feet per year. It was 
estimated to be onstream by May 1983. 

In 1982, several gypsum wallboard plants 
were closed or operated part time because of 
depressed housing demand and the reces- 
sion. National Gypsum closed its Wauke- 
gan, Ill., and Clarence Center, N.Y., plants. 
United States Gypsum closed and moth- 
balled its plant in Philadelphia, Pa., and 
closed its gypsum plant in Ottawa County, 
Ohio. Genstar closed its Fremont, Calif., 
and Camden, N.J., plants. At yearend, Unit- 
ed States Gypsum bought the Fremont 
plant from Genstar, intending to reopen it 
when market demand improved. Domtar 
Gypsum America Inc., which had establish- 
ed a new wallboard plant in Tacoma, Wash., 
in 1981, closed the plant in 1982 because of 
poor demand. Western Gypsum Co. of Santa 
Fe, N. Mex., closed its Rosario Mine and 
wallboard plant part of the year. 

The Grand Rapids, Mich., mine and wall- 
board plant, purchased by Domtar Con- 
struction Materials Div. of Domtar Inc., 
Montreal, Canada, remained dormant dur- 
ing the year. The Longworth Mine and 
wallboard plant of Southwest Gypsum Co., 
formerly Three Rivers Gypsum Inc. in 
Fisher County, Tex., was dormant during 
the year and up for sale. 
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. Figure 1.—Supply of crude gypsum in the United States. 
Table 2.—Crude gypsum mined in the United States, by State 
1981 1982 
State Active antity Value Active uantity Value 
: (thousand : (thousand 
mines short tone) (thousands) mines short tons) (thousands) 
Arizona 4 213 $2,594 4 175 $1,205 
Arkansas, Kansas, Louisiana 5 1,059 7,090 5 1,085 8,152 
California 8 1,456 13,948 10 1,088 10,614 
Colorado 6 203 2, 346 5 184 1,571 
Idaho, Montana, South Dakota, 

Washington 5 97 915 5 80 810 
Indiana, New York, Virginia 4 1,371 10,904 4 1,382 11,601 
lovi co i ee LL 6 1,383 12,706 6 1,177 11,345 
Michigan 4 1,066 6,762 4 682 5, 150 
Nevada... 222-222. -- 4 778 6,914 4 656 4,523 
New Mexico „ 3 166 2.256 3 198 887 

/ ³ðĩA y k 8 1 148 1,566 1 109 1,335 
Oklahoma ________________ 5 1,177 9,870 5 1,254 10,089 
ii 9 s al es ees 7 1,783 14,900 7 1,954 16,681 
Utah G tel ane :ꝛe au wau 5 300 2,705 4 231 2,363 
Wyoming 3 299 2,625 3 283 2,805 

Total «oem Senta 70 111,497 98,101 70 10,538 89,131 


1Data do not add to total shown because of independent rounding. 
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Table 3.—Calcined gypsum produced in the United States, by State 


1981 1982 
State Active Quantity Active tity, Value 
ousand (thousand 
plants Short tons) 1 plants short tons) (thousands) 
Arizona. Colorado. New Mexico. 

Utah 6 470 $9,847 6 513 $7,383 
Arkansas, Illinois, Indiana, Kansas, 

Louisiana, Oklahoma N 12 2,217 45,337 12 2,226 35,787 
California se 7 1,331 29,719 7 1,172 22,667 
Delaware, Maryland, North 

Carolina, Virginia E 6 1,192 25,624 6 1,182 20,857 
Florida Bu uc 2 Z. 3 6317 13,627 3 717 14,231 
Georgia "MP 3 613 13,612 3 539 11,863 
lowa . | | | .........- 5 932 18,167 5 847 13, 475 
Massachusetts. New Hampshire. 

New Jersey qq 5 658 14,267 4 576 11,399 
Michigan eee 3 321 6,248 3 245 3,91 
Montana, Washington, Wyoming 5 358 7,844 5 347 8,997 
Nevada |. | | |  IkeLCL ..... 3 518 9,846 3 49 1,491 
New York us: 5 839 18,777 4 840 13,480 
Ohio | | | | | ......- 3 288 6,030 3 213 5,128 
Texas |. | | tq ...... 6 1,254 24,197 5 1,326 20,318 

Total! vica an aire: 12 11,687 243,140 69 11,243 196,488 


1Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Apparent consumption, production plus North-Central; these three regions ac- 


net imports, of crude gypsum in 1982 
decreased 10% to 17.1 million tons. Net 
imports provided 38% of the crude gypsum 
consumed. Apparent consumption of cal- 
cined gypsum decreased 4% to 11.1 million 
tons. 

Yearend stocks of crude gypsum at mines 
and calcining plants were 4.0 million tons. 
Of this, 63% was at calcining plants in 
coastal States. 

Of the total gypsum products sold or used 
in 1982, 4.5 million tons, 26%, was uncal- 
cined. Of the total uncalcined gypsum, 68% 
was used for portland cement and 29% was 
used in agriculture. Leading sales regions 
for gypsum used in cement were the West 
South-Central, South Atlantic, and West 


counted for 56% of the total. For agricul- 
tural gypsum, the Pacific region accounted 
for 63% of total sales. 

Of the total calcined gypsum in 1982, 95% 
was used for prefabricated products and 5% 
for industrial and building plasters. Of the 
prefabricated products, based upon surface 
square feet, 69% was regular wallboard, 
21% was fire-resistant Type X wallboard, 
and 7% was lath, veneer base, sheathing, 
and predecorated wallboard. Of the regular 
wallboard, 81% was 1/2 inch and 11% was 
5/8 inch. The leading sales regions for 
prefabricated products were the South At- 
lantic, West South-Central, and Pacific, ac- 
counting for 54% of the total. 
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Table 4.—Gypsum products (made from domestic, imported, and byproduct gypsum) 


sold or used in the United States, by use 
(Thousand short tons and thousand dollars) 


1981 1982 
Use 
Quantity Value Quantity Value 
Uncalcined: 
Portland cement 3,634 41,530 3,067 35.68 
Agriculture Pa a tee LI ð - m a oe as 1,525 20,736 1,301 16,951 
illers and miscellaneous 113 4.891 123 5,168 
Toar ocn a a 5,213 67,157 4,491 58.404 
Calcined: 
Industrial plaster ___$_____________________ 360 29,689 358 30,953 
Building plaster: 
Regular base coat _____________________ 238 16,984 187 15,512 
Poured um cement and concrete 60 4,303 51 4341. 
Veneer plast-errnrnrn 75 8,706 66 8,628 
Gaging plaster and Keene’s cementt 26 2,730 25 2,826 
ff 8 (3) 40 (3) 34 
Ir eR ts 398 32,164 329 31,347 
Prefabricated products... 12,927 1,066,626 12,222 1,001,071 
Total calcined? |... l 13,686 1,129,078 12,909 1,063,371 
Grand total?______________________ 18,958 1,196,236 17,400 1,121,775 
1Includes 696,245 tons of byproduct gypsum in 1981 and most of 697,201 tons in 1982. 
2Data may not add to totals shown because of independent rounding. 
Less than 1/2 unit. 
*Includes weight of paper, metal, or other materials, and some byproduct gypsum in 1982. 
Table 5.—Prefabricated gypsum products sold or used in the United States 
1981 1982 
Product Thousand Thousand Value Thousand Thousand Value 
square short (thou- short (thou- 
feet tons! sands) tons! sands) 
Lath: 
Sie 56,980 44 $4,978 37,377 29 $3,360 
ff 14,970 14 1,178 2,105 2 174 
/ AAA Zum 71.950 58 6,156 39,482 31 3,034 
Veneer base __________________ 328,213 339 24,607 285,045 291 21,299 
Sheathing- - - _ _ _ 199,405 184 18,844 265,128 247 25,654 
Regular gypsumboard: 
3/8 inch = soe conn sy u D 651,596 531 46,024 560,921 459 38,627 
f 2 au er 8,171,442 7,269 570,657 7,346,516 6,522 496, 846 
S/ _ ht nes 63,834 873 83,832 1,020,294 925 ,158 
Finch 202 20e coectetuer 53,672 85 7,889 21,177 23 3,115 
Other? ee ie Se eu 118,527 121 9,561 128,348 131 10,148 
Total? _____----------—- 9,959,071 8,879 717,962 9,077,256 8,061 631,893 
X gypsumboard -_---------—- 2,778,482 3,107 238,086 2,810,491 3,077 233, 377 
Predecorated wallboard __________~_ 133,040 126 34,915 161,070 152 45,400 
5/16-inch mobile home board . _ |... 269,213 220 22,981 436,298 352 37,868 
))) Sa Z ERLEICHTERN EORR 14,880 15 3,073 1,131 11 2,048 
Grand total? __ _ _ _ 13,754,254 12927 1,066,626 13,085.901 12,222 1,001,071 


Includes weight of paper, metal, or other material. 
Ancludes 1/4-, 7/16-, and 3/4-inch gypsumboard. 
3Data may not add to totals shown because of independent rounding. 
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Figure 2.—Sales of gypsum products, by use. 


ENERGY 


Although the gypsum industry’s national 
operational capacity remained low, 71% for 
1982, efficient production scheduling, supe- 
rior insulation, and energy-saving process- 
ing equipment such as one-step drying and 
calcining continued to approximate the 
same utilization of energy per unit of wall- 
board as in the past few years. In 1982, 


British thermal unit consumption per thou- 
sand square feet of gypsum wallboard sales 
was 2.63 million, the same as that of 1981. 

As reported by the Gypsum Association, 
fuel sources for the gypsum industry in 1982 
were natural gas, 81.2%; electricity, 6.3%; 
propane, 1.0%; No. 2 fuel oil, 4.8%; No. 4 
and No. 6 fuel oil, 3.6%; and coal, 3.6%. 


PRICES 


The average value of crude gypsum 
decreased 1% to $8.46 in 1982. The average 
value of calcined gypsum decreased signifi- 
cantly, 16%, to $17.48. The average value of 
byproduct gypsum sold decreased 17% to 
$7.90 in 1982. 

The average value of gypsum products 
sold or used decreased 1% to $64.47 per ton 
in 1982. In 1982, prefabricated products 
were valued at $81.91 per ton, industrial 
plasters at $86.46 per ton, building plaster 
at $95.28 per ton, and uncalcined products 
at $13.00 per ton. 


Quoted prices for gypsum products were 
published monthly in Engineering News- 
Record. Prices at yearend 1982 showed a 
wide range, based on truck lots delivered to 
the job. Regular 1/2-inch wallboard prices 
ranged from $79 per thousand square feet at 
Dallas to $170 at Boston. Average price at 
yearend for 19 cities was $120.70 per thou- 
sand square feet, with some minor discounts 
for prompt settlement. Prices for building 
plaster in 1982 ranged from $120 per ton at 
Los Angeles to $183 at New York. 
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FOREIGN TRADE 


In 1982, the gypsum industry continued 
to rely on imports of crude gypsum rock for 
a significant fraction, 38%, of apparent 
consumption. Imports of crude gypsum 
were principally from Canada, 79%; Mexi- 
co, 17%; and Spain, 4%. Imports decreased 
12% compared with that of 1981 to 6.7 
million tons. Most of the imported crude 
gypsum was mined by subsidiaries of U.S. 
companies in Canada and Mexico. For 1982, 


total value of gypsum and gypsum products 
imported was $53.6 million, an increase of 
4% compared with that of 1981. In 1982, 168 
million square feet of wallboard was im- 
ported from Canada, 45% more than in 
1981. Total value of gypsum product exports 
to all countries was $30 million in 1982, a 
17% decrease compared with the 1981 
value. 


Table 6.—U.S. exports of gypsum and gypsum products 
(Thousand short tons and thousand dollars) 


h 
Crude, crushed, r 
Year or calcined factures, Total 
Quantit Value ee: ins 
Š (value)! 
e dd RE eee 88 11,774 15,448 21,222 
p ESTEE x FOROS 157 14,590 20,844 35,434 
1982 MERC on oe Dama Add 123 13,319 16,231 29,550 


e N gypsum or plaster building boards and lath (TSUSA 245.7000) and articles, n. s. p. f., of plaster of Paris (TSUSA 


512.4500). 


Table 7.—U.S. imports for consumption of gypsum and gypsum products 
(Thousand short tons and thousand dollars) 


Other 
Ground or Alabaster i : 
Year Crude calcined pra posset jactures, 1 
v 

Quantity Value Quantity Value (value) (value) (va a 
19800 7,865 85,664 2 231 1,959 10,958 3,068 51,880 
1981.2 eh 7,593 89,266 2 339 1,169 8,419 2,527 51,720 
1982 —— 6,718 35,981 2 304 1,120 13,556 2,685 53,646 


Includes imports of jet manufactures, which are believed to be negligible. 
2Includes gypsum or plaster building boards and lath (TSUSA 245.7000). 
Comprised of articles, n.s.p.f., of plaster of Paris, with or without reinforcement" (TSUSA 512.3100, 512.3500, 


512.4100, and 512.4400). 


Table 8.—U.S. imports for consumption of crude gypsum, by country 
(Thousand short tons and thousand dollars) 


Country 


Quantity 


Canada! 


1981 1982 
Quantity Value Value 
5 5,436 27,497 5,283 28,887 
SPEM 83 918 28 350 
et ere 12 55 NS ue 
xci ri 66 847 14 163 
5 1.696 8.112 1.124 4,842 
„ 300 1.818 269 1.716 
3 (3) 19 (3) 23 
ES NUR 7,598 39,266 6,718 35,981 


— or ar ae qw meee —ꝝ — —ę s D —ę s. —— —— — m 
O5 amr Ta TEE —— EIT TO mQ AIO PL sins sS sos sm wr <xs ss swaaaa 


Includes anhydrite. 
Less than 1/2 unit. 
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WORLD REVIEW 


The principal world market for gypsum 
and anhydrite was in the construction in- 
dustry, which has been severely influenced 
by the last 3 recessionary years of 1980-82. 
Much of the gypsum industry has been 
consolidating and awaiting improved eco- 
nomic times. Some parts of the world were 
showing growth because of industriali- 
zation. Gypsum was more common than 
anhydrite in commercial utilization. Its 
chemical properties permit the calcination 
and rehydration required in the production 
of wallboard, plaster, and plaster products. 
Gypsum occurs widely in surface outcrops 
as an altered and hydrated product of its 
underlying associated anhydrite. 

Production from small deposits in the 
developing countries has been intermittent 
and often unreported. Total world produc- 
tion figures might be somewhat low be- 
cause, in many countries, significant mine 
production was consumed captively in inte- 
grated industrial plants producing wall- 
board, plaster, and plaster products and was 
unreported.? 

Belgium.—Gyproc Benelux of Wijnegem, 
Belgium, awarded a contract to NEI Inter- 
national Combustion Ltd. of England for 
the supply of a Lopulco LM 16/2 table and 
roller mill and associated air plant to grind 
gypsum for wallboard manufacturing. An 
important feature of the mill was the capa- 
bility to recover heat from the calcining 
process to assist in the drying of the gypsum 
rock feed material within the mill. 

Canada.—Canada became the third lead- 
ing producer of crude gypsum in 1982, 
accounting for 8% of the world total with 
shipments of 6.3 million tons, an 18% de- 
crease compared with that of 1981. In 1981, 
1196 of the crude gypsum was shipped from 
Nova Scotia, followed by British Columbia, 
Ontario, and Newfoundland, 9% each; the 
remaining 2% was from Manitoba and New 
Brunswick. Almost 70% of the crude 
gypsum produced in Canada’s principal 
gypsum-producing region in Atlantic Cana- 
da was shipped to company wallboard 
plants in the Eastern United States as 
subsidiary operations. The remainder was 
shipped up the St. Lawrence River to wall- 
board and cement plants. Imports of 158,000 
tons of crude gypsum in 1981, principally 
from Mexico, were used by wallboard and 
cement producers in British Columbia.‘ 

Gypsum deposits in Alberta remained 
undeveloped because of their remote or 


restricted location or difficult accessibility. 
The Peace Point and Fort McMurray depos- 
its have the best development potential. 
The Peace Point deposit has excellent quali- 
ty, with average grade running 95% gyp- 
sum over thicknesses of 15 to 30 feet, and 
estimated reserves in the order of 1 billion 
tons. Development of either deposit likely 
would have to wait the industrialization of 
the region along with further oil sands 
development." 

Domtar’s new wallboard plant at Caledo- 
nia, Ontario, began production during 1980. 
The new plant incorporated an energy- and 
labor-saving, one-step, grinding and calcin- 
ing technique to produce calcine. Domtar’s 
long-term plan included development of a 
new underground mine at Caledonia. In 
March 1982, Domtar announced that it had 
suspended production indefinitely at its 
gypsum wallboard plant in Montreal be- 
cause of declining demand in eastern 
Canada.“ All Canadian gypsum wallboard 
manufacturers were members of the Gyp- 
sum Association in the United States, which 
announced that Canadian wallboard capaci- 
ty as of yearend 1982 was 3.57 billion 
surface square feet, a 2% decrease com- 
pared with that of 1981. 

China.—Gypsum was produced through- 
out China except for the northeast. Recent 
detailed geological examination indicated 
that all Chinese gypsum resources are in 
Triassic and Tertiary geological formations. 
The fine-quality Yingcheng gypsum from 
Hubei Province has a long history of pro- 
duction. A large gypsum deposit was found 
between Triassic horizons in Shansi Prov- 
ince.” 

Dominican Republic.—In March 1982, 
the Government of the Dominican Republic 
announced a new mining policy, which 
sought to revitalize the mining industry by 
encouraging private sector participation in 
exploration and mining, and hy redefining 
of the state role.* Exports of gypsum rock to 
the United States reached a high of 230,000 
tons in 1974 and then fell to a 1979-82 
average of 64,000 tons per year, with only 
28,000 tons in 1982. 

Egypt.—With the return of the Sinai in 
April 1982 to full Egyptian sovereignty, the 
Egyptian Government had hoped to proceed 
with development of one or more of the 
Sinai’s mineral resources. One of these was 
the Ras Malaab gypsum reserves of 250 
billion tons. The Sinai Manganese Co. was 
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seeking a foreign partner for a joint venture 
to provide financing for a gypsum quarry 
and processing plant at Ras Malaab for an 
annual production of about 300,000 tons per 
year for the Egyptian market.“ 

Laos.—Laos had an agreement with 
Vietnam for assistance in mining gypsum. 
The gypsum deposit was in Savannakhet 
Province and had produced 14,000 tons 
recently. 

Mauritania. - Mauritania was reported to 
have deposits of 98% pure gypsum, with 
resources estimated in the magnitude of 1 
billion tons. In recent years, 15,000 tons had 
been mined outside of Nouakchott and ex- 
ported to Senegal. Mining stopped in early 
1981.1 

Pakistan.—Pakistan’s total gypsum re- 
serves were estimated to be 400 million 
tons, with large deposits in Mianwali, Jhe- 
lum, and Dera Ghazi Khan in Punjab Prov- 
ince, Quetta and Sibi in Baluchistan Prov- 
ince and Kohat in Northwest Frontier Prov- 
ince. A new plant was to be established in 
Burikhel, Mianwali district, Punjab Prov- 
ince, with a capacity of 90,000 tons per year 
of gypsum plaster and 28,000 tons per year 
of gypsum for fertilizer use. The project was 
expected to cost $4.2 million, including a 
foreign exchange component of $2.5 million 
for importation of plant and equipment. 
The National Fertilizer Corp. intended to 
improve its production of gypsum in the 
Mianwali district with a $5.7 million project 
to increase its annual production of gypsum 
from 265,000 tons to 715,000 tons. 12 

The State Cement Corp. of Pakistan was 
installing a cement plant in the Dera Ghazi 
Khan district of Punjab Province. Reserves 
were estimated to 200 million tons of 
limestone, 70 million tons of gypsum, and 30 
million tons of fuller’s earth. 

Romania.—The Eocene gypsum deposits 
in the Transylvanian Basin form thick hori- 
zontal strata, sometimes with alabaster in- 
terbeds, unlike those of the exterior of the 
Carpathians, which are strongly tectonized 
and contain marly beds. Gypsum was mined 
only from open pit operations for the pro- 
duction of plaster and as a set retarder in 
cement manufacturing. The ores contained 
62% to 87% gypsum and 1.5% to 23% an- 
hydrite. Some deposits from the Transyl- 
vanian Basin also contained alabaster, 
which was separated and used for carving 
and decorative objects. 

Saudi Arabia.—The National Gypsum 
Co. of Saudi Arabia awarded a construction 
contract in 1982 to Babcock-BSH AG of 
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Bad Hersfeld, Federal Republic of Ger- 
many for a gypsum wallboard plant to be 
constructed in Riyadh. This turnkey plant, 
with a capacity of 14,000 surface square feet 
per hour, was scheduled to go onstream in 
late 1983.15 

South Africa, Republic of.—In July 1981, 
Gypsum Industries Ltd., South Africa’s 
leading producer of gypsum, with two large 
plants, increased prices 12% as a result of 
increasing demand. Domestic sales increas- 
ed by almost 20% in 1982, caused by the 
building boom, particularly in low-cost 
housing areas. 

In 1981, Gypsum Industries invested $3.5 
million in capital expenditures, a large 
tortion of which was for the development of 
a type of water-resistant exterior cladding 
that could be utilized in the construction of 
timber and metal frame houses. With this 
cladding, such houses could be built virtual- 
ly entirely of gypsum, reportedly with a 
significant cost advantage over alternate 
building methods and materials.“ 

Spain.—Spain has large resources of gyp- 
sum, principally in the eastern part of the 
peninsula and in the Balearic Islands. In 
1980, 242 mines in 32 Provinces produced 
5.8 million tons and provided employment 
for 873 workers. Principal producing areas 
were the Central region, 33 mines; Andalu- 
sia, 42 mines; Catalonia, 22 mines; Levant, 
39 mines; and the Iberian Ranges, 24 mines. 
End uses were for the manufacture of cal- 
cined gypsum products, 85%; cement set 
retarding, 14%; ornamental rocks, 1%; and 
loading of paper, 0.14%. Exports were sub- 
stantial, principally to the Scandinavian 
countries. 

United Kingdom. —Gypsum is widely dis- 
tributed throughout England, principally in 
rocks of Permian and Triassic Age, and to a 
lesser extent in Upper qurassic strata. Brit- 
ish Gypsum Ltd., the largest gypsum min- 
ing company in England, operated 10 mines 
in Cumbria, Yorkshire, Staffordshire, Not- 
tinghamshire, and East Sussex. All were 
underground mines, except the Newark 
Mine in Nottinghamshire. The Fauld Mine 
in Staffordshire was the only source of 
ornamental alabaster in the United King- 
dom, which was sorted as a coproduct. 
Underground mining access was gained by 
drifts, and conventional room-and-pillar 
mining techniques were used, with extrac- 
tions ranging from 56% to 79%. Recovery 
was limited by depth of workings and the 
seam strength characteristics. 

Mine-run gypsum was generally screened 
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to remove mudstone and shale fines; at the 
Fauld and Robertsbridge operations, heavy- 
media sink-float separation was used to 
remove additional impurities. In addition to 


Table 9.—Gypsum: World production, by country! 


(Thousand short tons) 
Country 1978 

Afghanistans 7 
Algeria 190 
Angola 28 
Argentina. ____ __ 674 
Australia. oe . es ,045 
11111711 ⁵⁰»ͥm y ee usu 844 
Belgium? ene ß re cede 202 
Bolivia: ---_-------------------——- e1 
Biail ht venu y m 8 17512 
Ul. 375 
Burma: 39 
Canada? €. U U Lu L L i 8,901 
Chile i o turi ⁰ Zl Susu bL es 192 
CHING umen EL T 2 Ln LE 1,700 
Colombia __ ²˙ AAA A o se 281 
de J%%dd%%,%% 8 105 
J ͤ⁰(K00 Ä pp niya 67 
Czechoslovakia cu un TEEN SOR “Ü-q 768 
Dominican Republic. l r188 
Ecuador õ¹Ü¹ ᷑ hee eee 38 
NN E 
C 8 8 
, --------------------—- 1 
Frances o n eg he ed 6,692 
German Democratic Republic |... ....— 985 
Germany, Federal Republic of (marketable) _ _ _ _ 2,461 
Gn... mhk! ebd e Sau 601 
Guatemala ________________ c 22222 c- 42 
Honduras 25 
. ³ K E 974 
J ¹ A DUDEN 8,800 
))üõüĩ ³o—³iÜ TS ee S 180 
Ireland. .— uno cu es ene 432 
1 ov ee ays 220 
Maly numine ey cedem 86 71,741 
Jamaica ———— Oo — 88 148 
Japan ucc ee Gee ete LE t 6,387 
Jorda ag 40 
E)»; c c CLA es LE 33 
Korea, Republic off 680 
lebah- ³·¹ AAA 12 
Ir S ³»•AA ͤ (Z de E F198 
Luxembourg 1 
Mauritaniiiaakae- ~~ ee 15 
Mekic- oe eee 1,938 
Mongolia. 31 
Nicaragua? ss 40 
N·Üĩõ ũ „Ü—ͤmn' ! km 88 3 
FFH ! Hh 279 
Paraguay e A ee 10 
Per zen nS NRE E i etia See Su 186 
Philippines" TER HET 8 123 
P%)ôö§êéͤo s re ULT LE 1,488 
Portugal PEINE 230 
Romania 1.957 
Saudi Arabia 231 
South Africa, Republic of 429 
DEI o m md mm ee Su 5,918 
Sud). 8 22 
Switzerland? -__-—----------------—- 77 
Syrian Arab Republic. -- l l °95 
Taiwan? umu ³Ü—o Z S xL Rue 4 
Tanzania oun d ee Se ee 22 
Thailand. enims 810 
Tuis. c ee 44 
TUFKey. ae uou ĩð A é 67 
JJ eee LE. 5,800 


See footnotes at end of table. 


the traditional uses of gypsum, products 
included explosion-proof stoppings, cavity 
fillings, and an anhydrite-based product for 
gateside packing in coal mines.!* 
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Table 9.—Gypsum: World production, by country' —Continued 
(Thousand short tons) 

Country 1978 1979 1980 1981P 1982€ 
United Kingdom? ____________________ 3,662 3,858 3,800 3,289 3,000 
United States 14,891 14,630 12,376 11,497 210,538 
Venezuela 20 28 129 175 
Vietnam® _________________________ 15 15 17 17 20 
Yugoslavia ________________________ 554 626 682 737 700 
Zaire______ _ _ ego ee a b 8 125 125 125 

Zambia __________________________ 2 (9) _ oes ' 
Total ce et e e ILU zo "85.159 788,537 85,283 84,076 80,616 

*Estimated. Preliminary. Revised. 


Table includes data available through June 29, 1983. 
ported figure. 
SIncludes anhydrite. 


ries revised to represent sum of (1) mine output without beneficiation and (2) output of concentrates. 


5Data are for years beginning Apr. 1 of that stated. 
*Shipments. 


Includes byproduct gypsum. In Japan byproduct gypsum was virtually all gypsum consumed during 1977-82. 


Excludes byproduct gypsum. 
Less than 1/2 unit. 


TECHNOLOGY 


Anhydrite does not combine or react with 
water. When accelerators such as soluble 
sulfates are added, it hydrates to form a 
cementing material which, on curing under 
high humidity, develops high strength and 
density and resistance to moisture attack 
and cracking. It can be used to make orna- 
mental plaster. and imitation marble. A 
research study carried out by the Central 
Building Research Institute of Roorhee, In- 
dia, concluded that anhydrite plaster can be 
manufactured from waste phosphogypsum 
with the help of suitable accelerators to 
produce a new type of high-strength materi- 
al. The plaster gives a hard smooth finish 
and can be used in environments that are 
not continually damp.’® 

A one-step gypsum grinding-calcining 
plant, designed to conserve heat by recy- 
cling a portion of the hot exit gas through 
the hot gas producer, was described. Recy- 
cling of the gas reduced fuel consumption, 
and the small amount of exit gas enabled 
the utilization of a smaller dust collecting 
system. Higher water vapor content im- 
proved the precipitation efficiency in the 
electrostatic precipitator. The effects of gas 
recycling upon the calcined gypsum proper- 
ties were described.”° 


1Physical scientist, 1 of Industrial Minerals. 
Dickson, T. G i Annual Review—1982, 
Min. J. (London), une e 1982, p. 114. 


SQuarry Management and Products (London). V. 9, No. 
11, November 1982, p. 771. 

*Stonehouse, D. H. Gypsum and Anhydrite. Can. Miner. 
Yearbook, 1981, 6 pp. (preprint). 

SHamilton, W. N. Salt and Gypsum in Alberta. CIM 
Bull., v. 75, No. 846, October 1982, pp. 73-79. 

Wall Street Journal. Domtar To Halt Output at Wall- 
board Facility. V.200, No. 163, Sept. 29, 1982, p. 7. 

"Mining Journal (London) Mining Annual Review— 
1982, Far East Section. June 1982, p. 390. 

U.S. Embassy, Santo Domingo, Dominican Republic. 
State Dept. Telegram 2438, Mar. 3, 1983. 

9U.S. Embassy, Cairo, Egypt. State Dept. Airgram A-45, 
May 10, 1982, p. 3. 

10Page 400 of work cited in footnote 7. 

HU.S. Embassy, Nouakchott, Mauritania. State Dept. 
Airgram A-008, Sept. 27, 1982, p. 6. 

12Industrial Minerals (London) Pakistan. Plans for 
Development of Gypsum Deposits. No. 177, June 1982, 
pp. 11-12. 

13. ———.Company News & Minerals Notes. No. 177, 
June 1982, p. 79. 

14Avramescu, C., I. Calugaru, and M. Angelescu. The 
Industrial Minerals of Romania. Ind. Miner. (London), No. 
186, March 1983, p. 45. 

15Pit & Quarry. Industry News. V. 75, No. 8, February 
1983, p. 28. 

160 S. Embassy, Johannesburg, Republic of South Afri- 
ca. State Dept. Airgram A-33, June 11, 1982, p. 65-66. 

"Direccion Y Recursos Minerales. Industrial Minerals 
and Rocks in Spain. March 1982, pp. 43-44. 

18Weller, R. Gypsum Mining. Min. Mag. (London), v. 147, 
No. 5, November 1982, pp. 419-20. 

19Singh, M., S. S. Rehsi, and C. A. Taneja. Development 
of Phosphogypsum Anhydrite Plasters. Zement, Kalk, 
Gips (Wiesbaden), Ed. B, No. 11, November 1981, pp. 595- 
598. 

20Freimuth, C. von. Effect of Exit Gas Recycling in 
Gypsum Grinding and Calcining Plant Upon Heat Con- 
sumption and Gypsum Properties. Zement, Kalk, Gips 
(Wiesbaden), Ed. B, No. 7, July 1982, pp. 362-364. 
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Helium 


By Philip C. Tully! 


Grade-A helium (99.995% or better) sales 
volume in the United States by private 
industry and the Bureau of Mines was 867 
million cubic feet (MMcf! in 1982.? Grade-A 
helium exports by private producers were 
378 MMef for total sales of 1,245 MMcf of 
U.S. helium. The Bureau's price, f.o.b. 
plant, for Grade-A helium was increased 
from $35 to $37.50 per thousand cubic feet 
(Mcf) effective October 1, 1982, the first 
helium price increase in more than 20 
years. The price of Grade-A helium gas sold 
by private producers was about $34 per Mcf 
at the end of the year, and the price of 
liquid helium averaged $52 per Mcf gaseous 
equivalent with some producers posting sur- 
charges to these prices. 

Domestic Data Coverage.—Domestic pro- 
duction data for helium are developed by 


the Bureau of Mines from records of its own 
operations as well as the High Purity Heli- 
um survey, a single, voluntary canvass of 
private U.S. operations. Of the seven oper- 
ations to which a survey request was sent, 
100% responded, and that data plus data 
from the Bureau's operations represent 
100% of the total production shown in table 
2. 

Legislation and Government  Pro- 
grams.—The Government's program for 
storage of private crude helium in the 
Government's helium storage facilities at 
Cliffside Field near Amarillo, Tex., was 
critical in reducing a shortage of private 
helium during the last half of 1982. Private 
helium previously stored under contract 
with the Government was delivered back to 
the owners for purification. 


DOMESTIC PRODUCTION 


In 1982, there were 10 privately owned 
domestic helium plants, which were operat- 
ed by 9 companies. One new plant, Air 
Products and Chemicals, Inc., was started 
(table 1). Seven privately owned plants and 
one Bureau plant extracted helium from 
natural gas. Private and Bureau plants use 
cryogenic extraction processes. The Bureau 
and five of the six private plants that 
produce and liquefy Grade-A helium are Air 
Products and Chemicals, Hansford County, 
Tex.; Cities Service Cryogenics, Inc., Ulys- 
ses, Kans; Kansas Refined Helium Co., 
Otis, Kans.; Phillips Petroleum Co., now 
owned and operated by Helium Sales, Inc., 
Elkhart, Kans.; and Union Carbide Corp., 
Linde Div., Bushton, Kans. Air Products 
and Chemicals started its 250-MMcf-per- 
year helium purification and liquefaction 
plant in Hansford County, Tex. 

The volume of crude (a gas mixture con- 
taining about 50% to 80% helium) and 


Grade-A helium recovered from natural gas 
for 1978-82 is summarized in table 2, and 
the volumes recovered and sold are plotted 
in figure 1. The sharp reduction in the 
volume of helium recovered from natural 
gas was caused by the temporary shutdown. 
of two private crude helium plants because 
of the lack of natural gas liquids markets 
for these multiproduct plants. Most of the 
natural gas processed for helium extraction 
came from the gasfields shown in figure 2. 
Supply and disposal of helium for 1980-82 at 
the Bureau's helium plants are summarized 
in table 3. 

The Bureau awarded a contract for a 
pressure swing adsorption helium purifica- 
tion unit in 1979. The unit was installed at 
the Masterson, Tex., (Exell) plant during 
1980, accepted in 1981, and operated suc- 
cessfully in 1982. A new cryogenic helium 
purification unit and helium liquefier, also 
purchased under contract, were installed at 
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1982. Performance tests on the purifier 


the Bureau’s Exell plant. The liquefier was 
accepted in 1981 and operated throughout were in progress at the end of 1982. 


in 1982 
Product purity 


Table 1.—Ownership and location of helium extraction plants in the United States, 
Location 
Crude and Grade-A helium. 


Category and owner or operator 
Helium tank car maintenance 


Masterson, Tex 


Government-owned: 
Bureau of Mines 
Do Keyes, Okla ________ 
only. 
Private industry: 
Air Products and Chemicals, Inc — Hansford County, Tex Grade-A helium.“ 
Cities Service Cryogenics, Inc o Scott City, Kans __ _ _ _ Crude helium. 
Do Ulysses, Kanns? Grade-A helium.“ 
Cities Service Helex, Inc tic sd e ĩᷣͤ K Crude helium. 
Kansas Refined Helium Co Otis, Kanns Grade-A helium.! 
Navajo Refined Helium Co Shiprock, N. Mex Grade-A helium. 
n. Bushton, Kans. .. ... Crude helium. 
| Elkhart, Kanns Grade-A helium.! 
Hansford County, Tex Crude helium. 
m Grade-A helium.“ 


Northern Helex Co 


Phillips Petroleum Co.? 
Bushton, Kans. ... 


Union Carbide Corp., Linde Div 


‘Including liquefaction. 


2Output is piped to Cities Service Cryogenics, Inc., plant at Ulysses, Kans., for purification. 
*Grade-A helium facility sold to Helium Sales, Inc., Sept. 30, 1982. 
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Figure 1.—Helium recovery in the United States, 1960-82. 
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Figure 2.—Major U.S. helium-bearing natural gasfields. 


Table 2.— Helium recovery in the United States! 


(Thousand cubic feet) 


1978 1979 1980 1981 1982 
Crude helium: 
Bureau of Mines: 
Total storage . | .. . ........ 42,483 34,868 22.887 257,799 -350,221 
Private industry: 
Stored by Bureau of Mines AE 723,788 787,123 633,956 452,880 113,261 
Withdrawn- . .. . .. ........ -157,716 -180,840 -266,898 -304,987 -724,113 
Total private industry storage 566.072 606,283 367.05 147.893 -610,852 
Total crude helium 608.555 641.151 389,945 -109.906 -961.073 
Stored private crude helium withdrawn from 
storage and purified by the Bureau of Mines 
for redelivery to industry NS -229,512 -222,320 -200.612 -80,208 -51,234 
Grade-A helium: 
Bureau of Minessold. . . ........... 208,252 209,680 187.785 240,880 305.071 
Private industry solo A 119.434 890,160 986.601 1.014.543 939.496 
Total sold 987.686 1.099.840 1.174.336 1.255.423 1.244.567 
Total stored 379.043 418.831 189.333 -190.114 -1.012.307 
Grand total recovery --------- - 1.366.729 1.518.671 1.363.669 1.065.309 332.260 


Negative numbers denote net withdrawal from the Government's underground helium storage facility. a partially 
depleted natural gas reservoir in Cliffside Field near Amarillo. Tex. 
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Table 3.—Summary of Bureau of Mines helium plant operations 


Thousand cubic feet! 


Supply: 
Inventory at beginning of period! 
Helium recovered: 
Exell plant: Grade-A 


Keyes plant: 
Crude 
Grade-A? 


Total 


Total recovered 
Helium returned in containers (net) 


Total supply 


Disposal: 
Sales of Grade-A helium 
Redelivered to private producers 
Net deliveries to helium conservation system 
Inventory at end of period! 


Total 


"Revised. 
! At Amarillo and Exell helium plants. 


19880 198] 1982 
16.326 14.510 14.375 
35.063 237.719 2:32,29) 
93.162 22.375 

348,012 49.346 
442.074 71.721 
477.137 1.309,40 362,298 
2.556 33 88 
496.019 r. 357. RBR 376,673 
187,135 240,880 305,071 
200,612 80,208 51.234 
193.162 122.375 
14.510 14.375 20,368 
"496,019 357 838 316,673 


"Includes 67,591 Mcf purified for private industry in 1981 and 51,234 Mcf in 1982. 
*[ncludes 200,612 Mcf purified for private industry in 1980, and 12,617 Mcf in 1981. Gas processing shut down 


September 1981. 


CONSUMPTION AND USES 


The major domestic end uses of helium in 
1982 were cryogenics, welding, and pressur- 
izing and purging, as shown in figure 3. 
Minor uses included synthetic breathing 
mixtures, chromatography, leak detection, 
lifting gas, heat transfer, and controlled 
atmospheres. Annual helium sales volumes 
for 1978-82 are shown in table 4. The Pacific 
and Gulf Coast States were the principal 
areas for helium demand. 

Federal agencies purchase their major 
helium requirements from the Bureau. Di- 
rect helium purchases by the Department of 
Energy, the Department of Defense, the 
National Aeronautics and Space Adminis- 
tration, and the National Weather Service 
constituted most of the Bureau's Grade-A 
helium sales (table 5). All of the remaining 
sales to Federal agencies were through 
private helium distributors, which pur- 
chased equivalent volumes of Bureau heli- 
um under contracts described in the Code of 
Federal Regulations (30 CFR 602). Some of 
the private distributors also have General 
Services Administration helium supply con- 
tracts. These contracts make relatively 
small volumes of helium readily available 
to Federal installations at reduced freight 
charges. 

The Bureau of Mines price, f.o.b. plant, 


for Grade-A helium was increased from $35 
to $37.50 per Mcf effective October 1, 1982, 
the first helium price increase in over 20 
years. Private producers' price for Grade-A 
helium gas was about $34 per Mcf at the 
end of the year. The price of liquid helium 
averaged $52 per Mcf gaseous equivalent, 
plus possible surcharges. 

All Grade-A gaseous helium sold by the 
Bureau was shipped in cylinders, special 
railway tank cars, or highway tube semi- 
trailers. Liquid helium was shipped in dew- 
ars and semitrailers from the Exell helium 
plant. Private industrial gas distributors 
shipped helium as gas or liquid. Much of 
the private helium was transported in liq- 
uid form by semitrailers to distribution 
centers, where a portion was gasified and 
compressed into trailers and small cylinders 
for delivery to the end user. 


Table 4.—Total sales of Grade-A helium 
in the United States 


(Million cubic feet! 


Year Volume 
1978 S11 
1979 817 
1980 S633 
1981 566 
1982 NOS 
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ESTIMATED TOTAL HELIUM USED 
867 million cu. ft. 


Leak 
detection Other 
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168 
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287 


Controlled 
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156 


Pressurizing 
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breathing 
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Figure 3.—Helium consumption by end use in the United States in 1982 
(million cubic feet). 


Table 5.—Bureau of Mines sales of Grade-A helium, by purchaser' 


(Thousand cubic feet) 


Purchaser 


Federal agencies: 
Department of Energy 
Department of Defense ` Bari tangs PS Vos eee lh be ce tates 
National Aeronautics and Space Administration 
National Weather Service 
Other. p 


Tota! 


Federal agency sales supplied by private-contract helium distributors? 
Commercial sales a » | 


Grand total 


Table identifies purchaser. which is not necessarily a Federal helium user. 


1980 


24,894 
103,267 
24,059 
1,301 
2,464 
155,985 
29,47% 
2,272 


187.735 


1981 


29,441 
92,405 
44.221 
1.002 
2.661 
169,730 
68.551 
2.599 


240, 880 


1982 


29,939 
93,535 
37,447 
1,077 
2,812 
164,810 
136,359 
3,902 


305,071 


2Purchased from the Bureau of Mines by commercial firms and redistributed to Federal installations under contract 


authority of 30 CFR 602. 
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CONSERVATION 


The volume of helium stored for future 
use in the Bureau of Mines helium conser- 
vation storage system, which includes the 
conservation pipeline network and the Cliff- 
side Field near Amarillo, Tex., totaled more 
than 39 billion cubic feet (Bcf) at the end of 
1982 (table 6). The conservation storage 
system contains crude helium purchased by 


the Bureau of Mines under contract, Bu- 
reau helium extracted in excess of sales, 
and privately owned helium stored under 
contract. During 1982, 113 MMef of private 
helium was delivered to the Bureau's heli- 
um conservation storage system and 775 
MMcf was withdrawn, for a net decrease of 
662 MMcf of private helium in storage. 


Table 6.—Summary of Bureau of Mines helium conservation storage system! operations 
(Thousand cubic feet) 


Helium in conservation storage system at beginning of period: 


Stored under Bureau of Mines conservation program . 


Stored for private producers under contract -` ..  . ... 


Total 
Input to system: 
Net deliveries from Bureau of Mines plants? 
Stored for private producers under contract 


Total? 


Redelivery of helium stored for private producers under contract? 


Net addition to system? 


Helium in conservation storage system at end of period: 


Stored under Bureau of Mines conservation program . .. 


Stored for private producers under contract 


Total 


1980 1981 1982 
"y 37,860,427 37,883,314 — 36,137.610 
Eun ad EM 2,415,532 2,582,426 4,137,724 
eoe i er asss 40,275,959 40, 465.740 X 40,275,334 
22,880 3—1.745,704 -350,235 
634,309 31,940,492 113,261 
"D 651,196 194,788 -236,974 
pike -467,415 -385,194 -775,347 
mda GS 189,781 -190,406 -1,012,321 
as ind 37,883,314 36.137.610 35.787.375 
2,582,426 4,131,124 3,475,638 
I SS 40,465,740 40,275,334 39,263,013 


Crude helium is injected into or withdrawn from the Government's underground helium storage facility, a partially 
depleted natural gas reservoir at Cliffside Field near Amarillo, Tex. 


Negative numbers denote net withdrawal from storage. 


Includes 1,518,00* Mef of helium (minus 2%) originally accepted under court order but returned to private producers 


under terms of court settlements. 


RESOURCES 


Domestic measured and indicated identi- 
fied helium resources as of January 1, 1982 
(the latest figures available), are estimated 
to be 434 Bcf. The resources included meas- 
ured reserves and indicated resources esti- 
mated to be 171 and 27 Bcf, respectively, in 
natural gas with a minimum helium con- 
tent of 0.3%. The measured reserves includ- 
ed 40 Bcf stored in the Bureau's helium 
conservation storage system. Measured he- 
lium resources in natural gas with a helium 
content of less than 0.396 are estimated to 
be 50 Bcf. Indicated helium resources in 
natural gas with a helium content of less 
than 0.3% are estimated to be 186 Bcf. 
Approximately 9396 of the domestic helium 
resources under Federal ownership are in 


the Tip Top and Church Buttes Fields in 
Wyoming, and the Cliffside Field in Texas. 
Most of the domestic helium resources 
are located in the midcontinent and Rocky 
Mountain regions of the United States. The 
measured helium reserves are located in 
approximately 76 gasfields in 10 States. 
About 94% of these reserves are contained 
in the Hugoton Field in Kansas, Oklahoma, 
and Texas, the Keyes Field in Oklahoma, 
the Panhandle and Cliffside Fields in Texas, 
and the Tip Top Field in Wyoming. The 
Bureau analyzed a total of 313 natural gas 
samples from 23 States during 1982 in 
conjunction with a program to survey and 
identify possible new sources of helium. 


FOREIGN TRADE 


Exports of Grade-A helium, all by private 
industry, decreased by 3% in 1982 to 378 
MMcf (table 7). Nearly 56% of the exported 


helium was shipped to Europe. The Unit- 
ed Kingdom, Belgium-Luxembourg, and 
France, collectively, received more than 


HELIUM 


93% of the European helium imports. 
Eighteen percent of the U.S. helium exports 
went to Asia, 4% to North America, 13% to 
Central and South America, 5% to Austral- 
ia and New Zealand, 3% to the Middle East, 
and less than 1% each to Africa and 
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the Caribbean. The shipments of large vol- 
umes of helium to Western Europe in 1982 
were attributed to helium’s use in breathing 
mixtures for diving and for welding in the 
exploration for oil and gas, especially in the 
North Sea. 


Table 7.—Exports of Grade-A helium 
from the United States 


(Million cubic feet) 


Year 


Volume 


ea en bett 190 
MT E 245 
n E 208 
— Á" 389 
CUNEO 378 


Source: U.S. Bureau of the Census. 


WORLD REVIEW 


World production of helium, excluding 
the United States, was estimated to be 150 
MMcf. This production was attributed to 


the central economy countries, most of 
which was extracted in Poland. 


TECHNOLOGY 


Three more successful launches of the 
Columbia Space Shuttle of the National 
Aeronautics and Space Administration’s 
Space Transportation System were made 
using Bureau helium. 

The 4,000-liter-per-hour helium liquefier, 
the world’s largest, at Fermi National Ac- 
celerator Laboratory near Batavia, Ill., con- 
tinued successful operation. Liquid helium 
was circulated to 12 satellite liquefiers. All 
of the magnets have been shop tested with 
liquid helium and final installation in the 
ring is almost complete. 

Superconducting magnet development for 
fusion and magnetohydrodynamic systems 
is proceeding at several other Department 
of Energy national laboratories. The Los 
Alamos National Laboratory installed and 
has cooled a large superconducting mag- 
net for energy storage for the Bonne- 
ville Power Administration in Washington 
State. The electrical tests were success- 


ful; additional tests are in progress. 

The Electric Power Research Institute 
has entered into a $19 million, cost-sharing 
contract with Westinghouse Electric Corp. 
for the design and construction of a 270- 
megawatt superconducting electric genera- 
tor. The intermediate design has been com- 
pleted, and detail drawings are being made. 
Manufacture of parts of the rotor has be- 
gun, and materials are being received for 
the stator. This generator will be the largest 
of its kind and will be cooled by liquid 
helium to maintain the near-absolute-zero 
temperature (-452° F) necessary to acheive 
the superconducting state. Superconducting 
generators are smaller, lighter, and more 
efficient than conventional generators of 
the same capacity. 


Program analysis officer, Helium Field Operations, 
Amarillo, Tex. 

2All helium volumes herein reported at 14.7 pounds per 
square inch absolute at 70° F. 
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Iron Ore 


By F. L. Klinger! 


U.S. production, imports, and consump- 
tion of iron ore in 1982 fell to the lowest 
levels in many years, as a severe recession 
affected the iron and steel industry. 

Production, trade, and consumption of 
iron ore in the rest of the world also de- 
clined, although recession of steel demand 
in most countries was not as severe as that 
in the United States. With depressed condi- 
tions in the iron ore market, ocean freight 
rates continued to fall, and with further 
cutbacks in steel production expected in 
Western Europe and Japan, iron ore prices 
were expected to decline in 1983. Except for 
a major iron ore project in Brazil and 
construction of direct-reduction plants in 


several countries, investments affecting the 
iron ore market were few. 

Domestic Data Coverage.—Domestic pro- 
duction data for iron ore are developed by 
the Bureau of Mines from three separate 
voluntary surveys of U.S. operations. The 
annual Iron Ore survey (1066-A) provides 
the basic data used in this report. Of ap- 
proximately 65 operations to which a sur- 
vey was sent, 58 responded, representing 
99.9% of the total production shown in 
tables 1 through 6. Production for nonre- 
spondents was estimated using data from 
railroad reports and reported prior year 
production levels adjusted by trends in em- 
ployment and other guidelines. 


Table 1.—Salient iron ore statistics 
(Thousand long tons and thousand dollars unless otherwise specified) 


1978 1979 | 1980 1981 1982 
United States: 
Iron ore (usable,' less than 5% manganese): 

Productioõonnn 81.583 85,716 69,613 73,174 35, 433 
Shipment? 83,207 86,218 69,594 72,181 35,756 
f.. mea eset: $2,401,887 . $2,814,440 $2,544,121 $2,915,239 $1,491,809 

Average value at mines 
dollars per ton $28.86 $32.64 $36.56 $40.39 $41.72 
EXDOFS: 5 n Sur eee eee 4,213 5,148 5,689 5,546 3,178 
Ill. Se aed $136,721 $178,749 $230,568 $244,685 $150,522 
Imports for consumption 33,61 33,776 i 28,328 14,501 
Iii. 8 $845,039 $923,426 $772,844 $947,977 $470,847 
| 5 (iron ore and agglomerates) _ 124,797 125,431 98,879 104,385 63,916 

Stocks, Dec. 31: 
At mines 12,359 11,266 11,725 12,734 12,129 
At consuming plants 39,301 38,969 35,706 36,203 29,923 
At U.S. docks __ 3,069 5,416 6,095 6,571 5,750 
Manganiferous iron ore (5% to 35% manga- | 

nese): Shipments ________________- 279 215 155 156 28 
World: Productions "833,214 897,650 883,671 5843, 204 2788,02 


eEstimated. Preliminary. "Revised. 


1Direct-shipping ore, concentrates, agglomerates, and byproduct ore. 


?Includes byproduct ore. 
3Excludes byproduct ore. 
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Figure 1.—United States iron ore production and imports for consumption. 


Legislation and Government Pro- 
grams.—Under the Tax Equity and Fiscal 
Responsibility Act of 1982, the depletion 
allowance for the iron ore mining industry 


will be reduced to 12.75%, effective January 
1, 1984. The current depletion allowance for 
iron ore is 15%. This will increase the 
taxable income of iron ore producers. 


EMPLOYMENT 


Statistics on employment and productivi- 
ty in the U.S. iron ore industry in 1982 are 
shown in table 2. Quarterly employment 
data were supplied by the Mine Safety and 
Health Administration of the U.S. Depart- 
ment of Labor, from reports received from 
producers. The statistics include production 
workers employed at mines, concentrating, 
and pelletizing plants but do not include 
1,456 engaged in management, research, 
and office work. 

The average number of employees and 
total hours worked in 1982 were about 50% 
of those reported in 1981. This resulted from 
numerous closures of mines and plants, and 
temporary layoffs ranging up to 80% of the 


industry's work force during the year. Pro- 
ductivity declined in the Lake Superior 
district and for the Nation as a whole, 
owing to frequent interruptions of produc- 
tion schedules and lower utilization of pro- 
duction capacity at most mines and plants. 
An increase in productivity in the Western 
States appeared to be because of reductions 
in the number of employees without corre- 
sponding declines in production, particular- 
ly in California and Utah. Nationwide, how- 
ever, the decline in output of crude and 
usable ore was steeper than declines in 
average employment and the number of 
hours worked. 
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DOMESTIC PRODUCTION 


U.S. production of iron ore declined in 
1982 to the lowest level in 44 years. With 
relatively large stocks of ore at mines and 
consuming plants in the spring, and de- 
mand continuing to fall, mine production 
was drastically reduced in the second quar- 
ter and had fallen to less than 10% of 
capacity by early July. Production remain- 
ed at this level through September but 
gradually increased to about 25% of capaci- 
ty by yearend. Total output of usable ore 
products during the year was about one- 
third of the industry’s annual capacity, 
which was estimated at 105 million long 
tons? on January 1. 

Iron ore was produced by 26 open pit 
mines and 1 underground mine in 1982. Of 
the 19 largest mines, all except 1 were 
closed during the year for periods ranging 
from 2 to 12 months. In the Lake Superior 
district, which accounted for 88% of U.S. 
production, 2 of the 13 taconite operations 
were idle in 1982, and most of the others 
were closed for 6 months or more. 

Output of crude ore and usable ore in 
1982 was slightly less than one-half of the 
quantities produced in 1981. An average of 
3.01 tons of crude ore was mined for each 
ton of usable ore produced, compared with 
3.10 tons in 1981 and 3.05 tons in 1980. The 
decline of this ratio in 1982 was due to a 
small increase in the proportion of direct- 
shipping ore and concentrates in total out- 
put of usable ore. Pellets and sinter made 
up 9396 of all usable ore produced in 1982, 
compared with about 96% in 1981. Output 
of pellets was slightly less than 33 million 
tons and was equivalent to about 35% of 
total rated capacity of the Nation's 16 
operational pelletizing plants at the begin- 
ning of the year. Average iron content of 
usable ore produced was 63.9% in 1982, 
compared with 63.6% in 1981 and 63.0% in 
1980. 

In Minnesota, production of pellets from 
magnetite taconite was less than one-half of 
the quantity produced in 1981 and was 
equivalent to about 36% of the rated capaci- 
ty of the State's eight taconite operations. 
Eveleth Mines, operated by Oglebay Norton 
Co., was the only producer to operate 
throughout 1982. Reserve Mining Co. sus- 
pended operations from March 7 to May 16, 
and from June 19 through the rest of 1982. 
Hanna Mining Co. closed the National Steel 
Pellet Project and Butler Taconite facilities 
on April 25 and May 30, respectively, and 


both operations remained closed through 
December 31. Inland Steel Mining Co. clos- 
ed the Minorca Mine and plant at Virginia, 
Minn., from May 30 to September 26. Unit- 
ed States Steel Corp. closed the Minntac 
facility, which is the country's largest taco- 
nite operation, from June 6 through Decem- 
ber 31. Pickands Mather & Co. shut down 
Hibbing Taconite and Erie Mining Co. on 
July 4; production was resumed at Hibbing 
on September 12, but operations at Erie 
remained idle for the rest of 1982. Almost 
all of these shutdowns lasted longer than 
originally planned, as demand for ore re- 
mained unusually low, and about 11,000 
employees were laid off between March and 
September. 

Minnesota's production of so-called natu- 
ral ores, which consist of hematite and 
goethite concentrates produced from oxidiz- 
ed ore, was less than one-third of the quan- 
tity produced in 1981. Virtually all of the 
output in 1982 was produced by J&L Steel 
Corp. from the McKinley Mine near Biwa- 
bik, Minn. This mine was closed permanent- 
ly by J&L in late August, owing to exhaus- 
tion of ore reserves, and the company began 
moving its plant and equipment to the 
Stephens-Donora properties where produc- 
tion was expected to start in 1983. J&L 
leased the Stephens-Donora properties from 
United States Steel in 1982 and renamed 
them the McKinley Extension. United 
States Steel also leased the Arcturus and 
Plummer Mine properties on the western 
Mesabi Range to Rhude & Fryberger Inc. 
United States Steel’s large processing 
plants for natural ores at Coleraine, Chis- 
holm, and Virginia were dismantled in 
1982. 

In other Minnesota developments, Hanna 
sold its 15% interest in National Steel 
Pellet to National Steel Corp. National 
Steel now owns 100% of the taconite facili- 
ty, which has a production capacity of 5.8 
million tons of pellets per year. Hanna will 
continue to manage the operation. In legal 
developments, Minnesota mining compa- 
nies were challenging the constitutionality 
of State methods of taxing natural ores and 
taconite. United States Steel alleged that 
unmined natural ores were being valued by 
the State at several times their actual 
market value. In another case, Erie Mining 
asserted that the State’s use of alternative 
methods to calculate production taxes on 
taconite resulted in excessive payments by 
the company for several years since 1977. 
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Because both cases involve possible over- 
payments of several million dollars, the 
potential loss of revenue to State and local 
governments was substantial. Neither case 
was resolved by yearend. Electric power 
costs also became an important issue in 
1982, because under existing contracts be- 
tween several taconite producers and 
Minnesota Power Co., the mining compa- 
nies are required to pay a minimum charge 
of up to 90% of contractual power demand 
even if the power is not used. Because most 
of the taconite facilities were closed for long 
periods in 1982, the resulting power costs 
per ton of product became particularly 
high. United States Steel, which stated that 
the power bill for its Minntac facility was 
$50 million per year, unsuccessfully peti- 
tioned the Minnesota Public Utility Com- 
mission to reduce the minimum charge and 
was considering legal action. Butler Taco- 
nite, which was closed for 7 months in 1982, 
reportedly filed suit in a Federal court to 
contest the power rates. The position of 
Minnesota Power was that a $400 million 
generating facility had been built in 1980, 
principally to supply power to the taconite 
companies, and that the power company 
was entitled to recover its cost. 

Production of iron ore in Michigan in 
1982 was about one-third of total capacity at 
the beginning of the year, and the number 
of employees laid off rose to about 4,000 
during the summer. Owing to low demand 
for ore, the Empire Mine was closed from 
January 1 to January 11, and from May 1 
until late in November. The Tilden Mine 
was closed from May 15 until September 19. 
Both mines are operated by The Cleveland- 
Cliffs Iron Co. (CCI) and have production 
capacities of 8 million tons of pellets per 
year. CCI did not operate the Republic Mine 
in 1982. In December, Hanna permanently 
closed the Groveland Mine, citing depressed 
conditions in the iron ore industry and the 
imbalance between domestic production ca- 
pacity for pellets and projected demand. 
The Groveland facility had a production 
capacity of about 2 million tons of pellets 
per year but had not been operated since 
January 1981. During 1982, CCI acquired an 
additional 40% interest in the Empire Mine 
by assuming the shares of a long-term debt 
owed by McLouth Steel Corp. and Interna- 
tional Harvester Co. The latter two compa- 
nies disposed of their interests for financial 
reasons. CCI thereby increased its owner- 
ship of the Empire facility to 60%; the 
remaining 40% interest is owned by Inland 
Steel. International Harvester also disposed 
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of its 10% interest in the Marquette Iron 
Mining Partnership, which includes the 
Republic Mine. International Harvester’s 
share was taken over by J&L, which now 
owns about 56.5% of the venture. Produc- 
tion capacity of the Republic facility is 
about 2.7 million tons of pellets per year. 

Elsewhere in the Lake Superior district, 
the taconite mine and pelletizing plant at 
Black River Falls, Wis., were closed on 
April 9 and remained idle for the rest of 
1982. The facility is operated by Jackson 
County Iron Co., a subsidiary of Inland 
Steel. 

In Missouri, the Pea Ridge underground 
mine was operated during most of the year 
but was closed from September 25 to No- 
vember 1 because of poor market condi- 
tions. In Texas, Lone Star Steel Co. closed 
its blast furnace and iron ore mines from 
August 24 through yearend. In Colorado, 
CF&I Steel Corp. shut down its blast fur- 
naces at Pueblo in August and did not 
resume production of iron for the remain- 
der of 1982. The company's underground 
mine at Guernsey, Wyo., and open pit mine 
near Cedar City, Utah, remained closed all 
year. Utah International Inc. produced no 
ore in the Cedar City area in 1982, and its 
concentrating plants were put up for sale by 
the fall. The company formerly operated 
the Comstock Mine for CF&I, a mobile 
concentrating plant in the Pinto district, 
and another concentrator at Iron Springs, 
Utah. United States Steel produced direct- 
shipping ore from the Mountain Lion Mine, 
but production was suspended for the latter 
half of the year while the company's operat- 
ing blast furnaces at Provo, Utah, were 
adequately supplied with pellets from the 
Atlantic City Mine in Wyoming. 

In California, Kaiser Steel Corp. perma- 
nently closed the Eagle Mountain Mine in 
1982. The pelletizing plant was closed June 
4, the mine was closed early in October, and 
the concentrating plant was closed on No- 
vember 30. Production capacity of the facili- 
ty was about 4 million tons per year, includ- 
ing about 2.4 million tons of pellets and 1.6 
million tons of hematite concentrates. The 
company was expected to permanently close 
its blast furnaces at Fontana, Calif., in 1983. 

Armco Inc., ended production of direct- 
reduced iron (DRI) at Houston, Tex., early 
in May 1982, owing to the high cost of 
natural gas. The company's contract for 
low-cost gas had been negotiated many 
years before, and if the contract had been 
renewed the price of gas would have been 
about 10 times higher. The plant had a 
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production capacity of about 360,000 short 
tons of DRI per year and was built in 1972. 
Direct-reduction plants owned by other 
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companies at Georgetown, S.C., and Rock- 
wood, Tenn., were idle in 1982. 


CONSUMPTION 


Consumption of iron ore in 1982 was 
about 40% less than that of 1981, as demand 
from the iron and steel industry continued 
to fall. With production of iron and steel 
declining almost every month, and 31 blast 
furnaces shut down during the year, month- 
ly consumption of ore dropped from 5.5 
million tons in January to 3.6 million tons 
in December. Total consumption of iron ore 
in 1982 was the lowest since 1939. 

Consumption of primary ore totaled 
about 56.8 million tons, including 42.5 mil- 
lion tons of pellets and 4.3 million tons of 
natural ore charged directly to ironmaking 
and steelmaking furnaces, 8.9 million tons 
of fines and concentrates consumed in pro- 
duction of sinter, and 1.1 million tons used 
in the manufacture of cement, heavy media 
materials, and other miscellaneous prod- 
ucts. In addition, about 0.2 million tons of 


manganiferous iron ore was consumed in 
blast furnaces. Of the primary ore consum- 
ed by the iron and steel industry, approxi- 
mately 72% came from domestic mines, 
19% came from Canadian mines, and 9% 
came from other countries. 

Consumption data do not include iron ore 
fines or concentrate used to produce pellets 
at or near minesites. In table 11, the differ- 
ence in weight between iron ore consumed 
and sinter produced is because of the elimi- 
nation of moisture and the addition of other 
materials to the sinter mix. Consumption of 
other materials reported in sintering plants 
in 1982, in million tons, was as follows: 
limestone, dolomite, and other fluxes, 3.6; 
mill scale, 2.2; slag, 1.5; coke breeze, 1.0; and 
flue dust, 0.8. Consumption of sinter totaled 
15.9 million tons, virtually all of which was 
consumed in blast furnaces. 


STOCKS 


Stocks of iron ore and agglomerates re- 
ported at U.S. mines, receiving docks, and 
consuming plants on December 31, 1982, 
totaled 47.8 million tons, 7.7 million tons 
less than the total 1 year earlier. Most of 
the reduction in stocks occurred at consum- 
ing plants, as steel companies opted to 


reduce inventories by cutting back on do- 
mestic shipments and imports. Of the total 
stocks reported at yearend, about 72% con- 
sisted of domestic ores, 16% consisted of 
Canadian ores, and 12% consisted of other 
foreign ores. 


PRICES 


Prices for Lake Superior iron ore pellets 
were increased by four producers in 1982, 
but one producer maintained its price at the 
1981 level. Consequently, published prices 
ranged from 80.5 cents to 86.9 cents per long 
ton unit (ltu) of iron, natural, delivered rail- 
of-vessel at lower lake ports. The spread of 
6.4 cents per ltu was unusual and reflected 
increased competition for sales in a period 
of low demand for iron ore. 

On February 15, 1982, Hanna raised its 
pellet price to 88 cents per ltu, but after 
February 26, when CCI raised its price to 
86.9 cents, Hanna lowered its original quote 
to the CCI level for competitive reasons. 
Both the Hanna and CCI prices were made 
effective February 26. Subsequently, United 
States Steel and Oglebay Norton raised 
their pellet prices to 86.9 cents, effective 
March 15 and March 25, respectively. Pick- 


ands Mather did not raise its price from the 
80.5 cents per ltu quoted in 1981. The new 
price of 86.9 cents quoted by CCI, Hanna, 
United States Steel, and Oglebay Norton 
was approximately 8% higher than that 
quoted in 1981, but CCI and Oglebay Norton 
indicated that the net increase was less 
than 6% because the new price included 
increased tranportation charges that were 
previously for the account of the buyer. 
Hanna and CCI stated that the price in- 
crease only partially offset increased costs 
of production. 

Published prices for other Lake Superior 
iron ores were unchanged from the levels of 
1981. Prices per long ton, basis 51.5% iron, 
natural, delivered rail-of-vessel at lower 
lake ports, were as follows: Mesabi nonbes- 
semer ore, $32.25 to $32.58; Old Range 
nonbessemer ore, $32.78; and manganifer- 
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ous ore, $32.78. These prices were equiva- 
lent to 62.63 cents to 63.65 cents per ltu. 

The average f.o.b. mine value of usable 
ore shipped from domestic mines in 1982 
was estimated at $41.72 per long ton, equiv- 
alent to about 65.3 cents per ltu of contain- 
ed iron. This represented an increase of 
about 3% compared with the average value 
in 1981. Average values are principally 
based on producers’ statements and are 
thought to approximate the average com- 
mercial selling price less the cost of mine-to- 
market transportation. Because pellets usu- 
ally comprise 90% or more of usable ore 
shipments, and the price of pellets is rela- 
tively high compared with prices for other 
iron ores, the average value is weighted 
toward pellets and tends to mask the fact 
that the average value of other ore products 
such as direct-shipping ore and concen- 
trates is about 50% less. 

Prices for most Canadian and other for- 
eign ores marketed in the United States in 
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1982 were not available. The price of Cana- 
dian (Wabush) pellets, f.o.b. Pointe Noire, 
Quebec, was unchanged at 63.5 cents per 
ltu. The estimated average f.o.b. value of all 


Canadian ores imported by the United 


States in 1982, as determined from data 
compiled by the U.S. Bureau of the Census, 
was $38.75 per long ton, equivalent to about 
61.5 cents per ltu. Prices for Canadian and 
other foreign iron ores are usually lower 
than prices for U.S. Lake Superior ores, 
partly because foreign ore prices are quoted 
on an f.o.b. basis, whereas U.S. prices in- 
clude transportation charges to lower lake 
ports. 

The published price of DRI, f.o.b. George- 
town, S.C., during 1982 was $125 to $135 per 
metric ton, unchanged from that of 1981. 
Published f.o.b. prices for DRI at Contre- 
coeur, Quebec, and at Point Lisas, Trinidad, 
were also unchanged at $115 and $120 per 
metric ton, respectively. 


TRANSPORTATION 


Vessel shipments of iron ore from US. 
ports on the upper Great Lakes in 1982 
totaled 31.4 million tons, 49% less than 
shipments in 1981. An estimated 90% of the 
total quantity was destined for domestic 
ironmaking and steelmaking plants, and 
the rest was exported to Canada. Shipments 
of iron ore from Canadian ports to destina- 
tions on the Great Lakes totaled 7 million 


tons, of which approximately 4.9 million 
tons was destined for U.S. plants. 

Ore shipments from all seven U.S. ports 
on the upper lakes declined sharply from 
1981 levels. The declines ranged from 2.7 
million tons at Superior, Wis., to 7.1 million 
tons at Duluth, Minn. Tonnage shipped 
from each port during 1982 is shown in the 
accompanying tabulation: 


Total 
Date of Dateof tonnage 
Port first last 8 
shipment shipment long 
tons) 
Duluth, Minn Apr. 20 Dec. 4 5,982 
Two Harbors, Minn Apr. 20 Dec. 24 4,478 
Silver Bay, Minn Apr. 30 Oct. 22 2,124 
Taconite Harbor, Minn Apr. 22 Nov. 28 3,624 
Superior, Wis |... Apr. 13 Dec. 13 7,958 
Marquette, Mich Apr. 22 Dec. 13 1,934 
Escanaba, Mich _ _ _ _ Apr. 22 Dec. 21 5,319 
Total! | | | | . 31,420 


‘Data do not add to total shown because of independent 


rounding. 


Source: American Iron Ore Association, and various 
issues of Skillings' Mining Review. 
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USS. lake freight rates for iron ore in 1982 
were unchanged from those in effect during 
the 1981 shipping season. Rates to Lake 
Erie ports therefore ranged from $7.13 per 
ton at Duluth, Minn., to $5.42 at Escanaba, 
Mich., and the rate from Escanaba to lower 
Lake Michigan ports remained at $4.28. The 
basic freight rate from the Gulf of St. Law- 
rence to Lake Erie ports also remained at 
$3.01 per ton, but toll charges on the St. 
Lawrence Seaway between Montreal and 
Lake Erie increased by $0.16 per ton in 1982 
to a total of $1.15. Seaway tolls were sched- 
uled to increase in 1983 by about $0.09 per 
ton. 

Rail freight rates increased for iron ore 
and pellets shipped from Minnesota and 
Michigan mines to upper lake ports, but 
rates for all-rail shipments from mines to 
consuming plants and from receiving ports 
to consuming plants appeared unchanged 
from those in effect in late 1981. For exam- 
ple, the volume rate for pellets from the 
Marquette Range to Escanaba, Mich., de- 
livered direct into vessel, was $2.34 per ton 
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in late 1982, an increase of about 22% from 
the rate quoted about 1 year earlier. In 
Minnesota, the volume rate for pellets from 
the western Mesabi Range to the Allouez 
docks to Superior, Wis., delivered direct into 
vessel, was $4.57 per ton, about 32% higher 
than that of 1981. All-rail rates from the 
Mesabi to Minnequa, Colo., and from Black 
River Falls, Wis., to Chicago were unchang- 
ed at $21.83 per ton and $6.23 per ton, 
respectively. Most dock, handling, and stor- 
age charges at Great Lakes ports also in- 
creased substantially in 1982, but some 
declined from 1981 levels. 

Ocean freight rates to U.S. east coast 
ports from Canada and Liberia appeared to 
decline further in 1982. Several cargoes of 
70,000 tons were reportedly shipped from 
Sept-Iles, Quebec, for about $2.05 per ton, 
compared with about $3.50 per ton in 1981. 
A cargo of about 70,000 tons was reportedly 
shipped from Liberia for $4.00 per ton, 
compared with shipments contracted in 
mid-1981 at rates of about $6.50 per ton. 


FOREIGN TRADE 


U.S. exports and imports of iron ore in 
1982 were drastically reduced from 1981 
levels, owing to low demand in both the 
United States and Canada. U.S. exports, 
which consisted almost entirely of pellets 
shipped to Canadian steel companies that 
own shares of taconite operations in Minne- 
sota and Michigan, declined by more than 
40%. U.S. imports from Canada, which 
consisted mainly of pellets, concentrates, 
and direct-shipping ore produced in the 
Quebec-Labrador region, dropped by more 
than 50%. Imports from Venezuela, which 
provide much of the ore used at integrated 
steel plants near the east and gulf coasts, 
fell to almost one-third of the quantity 
imported in 1981. No imports of Venezuelan 
ore were received during the last 4 months 


of 1982. Owing to the decline in shipments 
from Venezuela, Liberia became the second 
largest supplier of imports for the first time 
in many years. Imports from Liberia, which 
are an important source of ore for the east 
coast plants of Bethlehem Steel Corp., in- 
creased in 1982. The total tonnage of im- 
ports from all sources, however, was the 
lowest in 28 years. 

The customs districts of Philadelphia, 
Baltimore, Cleveland, Chicago, and Mobile 
continued to receive the largest tonnages of 
imports in 1982, but imports into the Chica- 
go district declined by about 1 million tons 
and declines ranging from 1.9 million tons 
to 3.7 million tons were evident in the other 
four districts. 


WORLD REVIEW 


World iron ore production and trade con- 
tinued to decline in 1982, mainly because of 
lower demand in the United States and 
Western Europe. World production was the 
lowest in 10 years. World trade was estimat- 
ed at 315 million tons, about 11% less than 
that of 1981. 

Lower demand for iron ore led to cut- 
backs in production and exports by Canada, 
France, Liberia, the Republic of South Afri- 


ca, Sweden, Venezuela, and several other 
countries, including the United States. On 
the other hand, demand for ore increased in 
Taiwan and the Republic of Korea, and 
imports of ore by Japan remained relatively 
high. 

World production of iron ore pellets con- 
tinued to decline, owing to lower demand 
and the relatively high cost of pellets com- 
pared with the cost of sinter feed and lump 
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ore. World production was estimated at 153 
million tons, less than 60% of the installed 
capacity of existing plants. Most of the 
reduction in world output was due to tempo- 
rary closures of pelletizing plants in the 
United States and Canada during 1982. One 
new plant was completed in the U.S.S.R., 
and others were under construction or 
planned in five countries. 

Production of DRI totaled about 7.4 mil- 
lion tons, about 40% of installed capacity. 
About 70% of the output was produced in 
Latin America, mostly in Mexico and Ven- 
ezuela. Reduction plants fueled by natural 
gas were completed in 1982 in Indonesia, 
Nigeria, Saudi Arabia, Trinidad and Toba- 
go, and Mexico. Others were under con- 
struction in several countries. Coal-based 
plants were under construction in India, 
New Zealand, and the Republic of South 
Africa. Because of high prices for natural 
gas and competition from low-priced ferrous 
scrap, reduction plants were closed in the 
United States and the Federal Republic of 
Germany, and others were idle in several 
countries including Canada and the United 
Kingdom. 

Most prices for iron ore increased in 1982. 
Compared with prices in 1981, the increases 
ranged from 10% to 20% for ores marketed 
in Japan, and from 5% to 22% for ores 
marketed in Western Europe. The 1982 
prices (f.o.b., per ltu of contained iron) 
ranged from about 29 to 40 cents for lump 
ore, 26 to 37 cents for sinter fines, 25 to 28 
cents for pellet feed, and 46 to 57 cents for 
pellets. The price of titaniferous magnetite 
concentrates from New Zealand for Japan 
was 21.7 cents per ltu. 

Ocean freight rates continued to decline 
in 1982. Spot rates published by various 
sources indicated reductions of $1 to $2 per 
ton for shipments to Western Europe, Ja- 
pan, and the United States. Rates for car- 
goes of 100,000 to 150,000 tons destined for 
Western Europe were about $5 to $6 per ton 
from Brazil, $3 to $4 from Canada, $5 to $7 
from Australia, and $1.80 from Norway. 
Rates for cargoes of 130,000 to 150,000 tons 
destined for Japan were about $7 to $9 per 
ton from Brazil, $6.50 to $10 from Canada, 
$4 to $8 from Australia, and $8 from the 
west coast of the Republic of South Africa. 

Angola.— Production of hematite concen- 
trates was scheduled to begin in 1983 by 
Austromineral GmbH, under contract to an 
Angolan state company. Recoverable re- 
serves of about 21.5 million tons of ore 
were stated by Austromineral to have been 
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proved in the area formerly mined by Com- 
panhia Mineira do Lobito S.A.R.L.. The run- 
of-mine ore, which contains about 44% iron, 
is to be transported by conveyor to a concen- 
trating plant at Jamba. Jigs will be used to 
concentrate the ore. The plant can process 
about 2 million tons of ore per year, to 
produce about 1 million tons of coarse and 
fine concentrate containing at least 62% 
iron. 

Australia.—Exports of iron ore in 1982 
totaled about 71.3 million tons, slightly 
more than in 1981 as shipments were in- 
creased to Western Europe and Taiwan. 
Domestic consumption was estimated at 9 
million tons, about 1296 less than in 1981. 
Total shipments of iron ore products by 
Australian producers were as follows, in 
million tons: Hamersley Iron Pty. Ltd., 27.8; 
Mount Newman Iron Ore Pty. Ltd., 27.1; 
Cliffs Robe River Iron Associates, 14.1; The 
Broken Hill Pty. Co., 4.3; and Savage River 
Mines, 2.1. Ore reserves at the original 
Mount Goldsworthy Mine were exhausted 
in December 1982, but the company will 
continue to produce ore from the Sunrise 
Hill Mine for shipment to Japan. Mount 
Newman completed a $29 million project to 
improve ore crushing facilities at Nelson 
Point. 

Brazil.—Exports of iron ore totaled 71.3 
million tons, about 10% less than exports in 
1981. Ore shipped for domestic consumption 
was estimated at about 24 million tons, in- 
cluding fines destined for pelletizing plants 
at Tubarão. Consumption of ore for iron- 
making was estimated at 13 million tons. 

Cia. Vale do Rio Doce (CVRD) shipped 
15.5 million tons of ore for domestic con- 
sumption and exported 56.3 million tons 
from Tubarão. Exports included 37.5 mil- 
lion tons produced by CVRD, 9.8 million 
tons produced by Ferteco Mineração S.A. 
and S.A. Mineração da Trindade (SAMI- 
TRD, and 8.9 million tons of pellets produc- 
ed by the Nibrasco, Itabrasco, and Hispano- 
bras joint ventures. 

Mineracoes Brasileiras Reunidas S.A. 
(MBR) exported 10.6 million tons of ore 
from Sepetiba Bay and shipped 0.9 million 
tons to domestic consumers. Total ship- 
ments included 10.3 million tons from the 
Aguas Claras Mine and 0.7 million tons 
from the Mutuca Mine. MBR's plan to 
increase production capacity to about 30 
million tons per year by 1986 was deferred 
for an indefinite period. 

Ferteco Mineração produced 9.2 million 
tons of ore products, including 2.3 million 
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tons of pellets at the Fabrica Mine. Produc- 
tion by SAMITRI totaled 7 million tons, of 
which 4.6 million tons was produced at the 
Alegria Mine. Samarco Mineração S.A. pro- 
duced 4.1 million tons of concentrates at the 
Germano Mine and transported the product 
240 miles by pipeline to the company’s 
pelletizing plant and shipping facility at 
Ponta Ubu. Shipments of pellets and con- 
centrates from Ponta Ubu totaled 3.7 mil- 
lion tons, of which most were exported. Cia. 
Siderürgica Nacional (CSN) produced 3.3 
million tons of concentrates from the Casa 
de Pedra Mine, for consumption at Volta 
Redonda. 

In Minas Gerais, Minas da Serra Geral 
S.A. began production of ore at the Capane- 
ma Mine in 1982. The company was owned 
51% by CVRD and 49% by Japanese compa- 
nies including Kawasaki Steel Corp. The 
mine is to supply ore to a steelworks being 
built at Tubarão. At Itabira, CVRD was 
completing construction of a plant for pro- 
duction of direct-reduction-grade hematite 
concentrates. Using pellet feed produced by 
CVRD at Caué, the plant is to have an 
annual production capacity of 1 million tons 
of concentrate containing 0.5% silica and 
69% iron. Two large iron ore sintering 
plants were completed in 1982, including a 
5,900-ton-per-day plant for CSN and a 7,900- 
ton-per-day plant for Cia. Siderürgica Pau- 
lista. 

Construction of the Carajás iron ore proj- 
ect was continued by CVRD. At yearend, 
project completion was reported to be 4496 
for the mine and railroad and 29% for the 
port. In August, the International Bank for 
Reconstruction and Development (World 
Bank) approved a loan of $304 million for 
the project, and by early September, agree- 
ments were reportedly signed for other 
loans including $600 million from the Euro- 
pean Coal and Steel Community, $500 mil- 
lion from Japanese sources, $200 million 
from U.S. commercial banks, and $130 mil- 


lion from Kreditanstalt fur Wiederaufbau 
of the Federal Republic of Germany. Total 


financing for the project was estimated at 
$4.9 billion, of which 62% was to be provid- 
ed by Brazilian sources. The mine was 
expected to have a production capacity of 35 
million tons of ore per year by 1988. Pur- 
chase agreements for about 24 million tons 
per year were reportedly signed by foreign 
consumers in 1982. 

Canada.— Production of iron ore was less 
than one-half of Canadian capacity as do- 
mestic and export demand declined sharply. 
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Exports fell to about 25 million tons, mainly 
because shipments to the United States 
were about 50% less than those of 1981. 
Domestic consumption declined to about 12 
million tons. 

Shipments of iron ore products, by pro- 
ducers, were as follows, in million tons: Iron 
Ore Co. of Canada (IOC), 13.0 including 5.9 
of pellets and 5.4 of concentrates; Quebec 
Cartier Mining Co., 9.1; Pickands Mather, 
3.0 from Wabush Mines and 0.9 from the 
Griffith Mine; Sidbec-Normines Inc., 3.8 of 
pellets including 0.6 of low-silica pellets; 
CCI, 1.9 of pellets including 1.0 from the 
Adams Mine; The Algoma Steel Corp. Ltd., 
0.9 of sinter from Wawa, Ontario; and 
Falconbridge Ltd., 0.6 from the Wesfrob 
Mine in British Columbia. Inco Ltd. shipped 
51,000 tons of pellets from its stockpile at 
Sudbury, Ontario. 

IOC announced that its Schefferville 
mines will be closed permanently in 1983, 
owing to declining markets for the direct- 
shipping ore. Most ore produced at Scheffer- 
ville was shipped to the United States in 
recent years. IOC's pelletizing plant at Sept- 
Iles, Quebec, which processed concentrates 
produced from Schefferville ores, remained 
closed in 1982. Sidbec's two direct-reduction 
plants at Contrecoeur, Quebec, were operat- 
ed in 1982, but total output of DRI was only 
about one-half of that produced in 1981. The 
direct-reduction plant at Bruce Lake, On- 
tario, was idle. In British Columbia, Craig- 
mont Mines Ltd. closed its copper mine near 
Merritt and ended production of byproduct 
magnetite concentrates in December. Ore 
reserves at the Wesfrob Mine were expected 
to be exhausted by the fall of 1983. 

Chile.—Production, exports, and domes- 
tic consumption of iron ore declined in 1982 
compared with those of 1981. Shipments by 
Companía Minera del Pacífico S.A. totaled 
6.1 million tons, including 5.4 million tons 
for export and 0.7 million tons for domestic 
consumption at Huachipato. Iron ore ship- 
ped included 3.3 million tons of Algorrobo 
pellets, 1.7 million tons of lump ore and 
fines from El Romeral, and 0.7 million tons 
from Santa Fe. Improvements in port facili- 
ties at Guayacan, completed in 1982, al- 
lowed loading of iron ore carriers of up to 
190,000 deadweight tons. 

European Communities (EC).—Iron ore 
production, trade, and consumption contin- 
ued to decline in 1982. Exports of iron ore 
from the Lorraine district of France to 
Belgium, Luxembourg, and the Federal Re- 
public of Germany declined to about 5 
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million tons. Imports of ore by the EC from 
other countries were estimated at 97 mil- 
lion tons, about 11% less than imports in 
1981. Consumption in 1982 declined about 
13% from that of 1981. 

In the Federal Republic of Germany, 
Stahlwerke Peine-Salzgitter closed the Ha- 
verlahwiese Mine on June 30 after produc- 
ing 192,000 tons of ore in 1982. The direct- 
reduction plant at Emden produced 180,000 
tons of DRI in 1982 but was closed by Nord- 
deutsche Ferrowerke AG owing to the high 
price of natural gas and the low price of 
ferrous scrap. In Luxembourg, there was no 
production of iron ore in 1982 because the 
Differdange Mine was closed. In the United 
Kingdom, British Steel Corp. ceased iron 
ore mining operations near Scunthorpe and 
closed the Redcar pelletizing plant for an 
indefinite period. 

India.—Exports of iron ore were estimat- 
ed at 21.5 million tons, including 12.9 mil- 
lion tons shipped by producers in Goa and 
6.6 million tons shipped by the National 
Mineral Development Corp. Ltd. from the 
Bailadila and Donimalai Mines. Kudre- 
mukh Iron Ore Co. Ltd. (KIOCL) shipped 
about 1 million tons of pellet feed from 
Mangalore. 

The 3-million-ton-per-year pelletizing 
plant being built at Mangalore for KIOCL 
was scheduled for completion in 1984. In 
Goa the pelletizing plant of Mandovi Pellets 
Ltd. was expected to be idle for 3 years 
under an agreement between the producer 
and Japanese buyers. Instead of pellets, the 
Japanese agreed to take 1.8 million tons per 
year of iron ore fines. The Mandovi plant, 
which has a production capacity of 1.8 
million tons of pellets per year, was closed 
in April 1981 because of the high price of 
fuel oil. The entire output of the plant was 
to have been shipped to Japan for 10 years. 
In Orissa, construction of a coal-based 
direct-reduction plant was expected to be 
completed by early 1983. The plant will use 
a reduction process developed by Allis Chal- 
mers Corp. and was designed to produce 
150,000 tons of DRI per year. 

Indonesia.—A large  direct-reduction 
plant utilizing the Mexican-developed HyL 
process was completed at Cilegon for P.T. 
Krakatau Steel. The plant has a production 
capacity of about 2.15 million tons of DRI 
per year and is fueled by natural gas. 
Production of DRI in 1982 was about 
433,000 tons. 

Japan.—Imports of iron ore totaled about 
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120 million tons, including 53 million tons 
from Australia, 26 million tons from Brazil, 
and 13 million tons from India. Imports 
included about 12 million tons of pellets and 
4 million tons of sinter. Production of ag- 
glomerates in Japan included 92 million 
tons of sinter and 3 million tons of pellets. 
Consumption of iron ore totaled 111 million 
dry tons. 

Korea, Republic of.—Imports of iron ore 
were estimated at 11 million tons in 1982, as 
production of iron and steel continued to 
rise. Consumption of iron ore was estimated 
at more than 12 million tons. 

Liberia.—Exports of iron ore totaled 16.1 
million tons, about 20% less than exports in 
1981. Production and shipments by Lamco 
Joint Venture declined to 9.3 million tons 
and 7.7 million tons, respectively. Bong 
Mining Co. shipped 5 million tons of concen- 
trates and 2.6 million tons of pellets. Ship- 
ments by the National Iron Ore Co. (NIOC) 
declined to 0.8 million tons. In early 1982, 
the World Bank loaned $20 million to NIOC 
for improvement of the concentration plant 
and transportation facilities. 

Mauritania.—Exports of iron ore by So- 
ciété Nationale Industrielle et Miniére 
(SNIM) declined to 7.5 million tons, of 
which 83% was shipped to the EC and 9% 
was shipped to Japan. SNIM's contract with 
the Japanese expired in August 1982 but 
was not renewed. The company continued 
its project to develop the Guelbs magnetite 
deposits. Two concentrating plants, each 
with a processing capacity of 3 million tons 
of ore per year, were scheduled to begin 
production in 1984. A second stage of devel- 
opment was planned to increase output of 
concentrate to 9 million tons per year by 
1990, when ore reserves at Zoverate are 
expected to be mined out. 

Mexico.—Construction of iron ore con- 
centrating plants, pelletizing plants, and 
slurry pipelines was continued in 1982 in 
northern Mexico and in Michoacán. By 
1985, these projects were expected to in- 
crease Mexico's production capacity to 
about 17 million tons of concentrates per 
year. Pelletizing will also increase to 14 
million tons per year, and the principal 
concentrating and pelletizing plants will be 
connected by slurry pipelines. 

In northern Mexico, concentrators were 
being built at the La Perla and Hercules 
Mines, and 390 miles of pipeline were being 
laid to connect the concentrators with a 
pelletizing plant being built at Monclova. 
The system was designed to deliver up to 4.5 


IRON ORE 


million tons of concentrates per year to 
Monclova, where up to two-thirds will be 
pelletized and the remainder will be sent by 
rail to an existing pelletizing plant at Mon- 
terrey. 

In Michoacan, production capacity of con- 
centration facilities at the Ferrotepec Mines 
is being tripled, to 4.5 million tons per year. 
Magnetite and hematite will be concentrat- 
ed by magnetic separation followed by flota- 
tion, with high-intensity separators used in 
the hematite circuits. Two grades of concen- 
trate will be produced: blast furnace grade 
(1.5 million tons per year) and direct- 
reduction grade (3 million tons per year). 
Concentrates will be pumped through a 16- 
mile pipeline to a pelletizing plant at the 
Lázaro Cardenas steelworks. A  direct- 
reduction plant with production capacity of 
2 million tons per year was expected to be 
completed at the steelworks by 1984. In- 
creased ore requirements at Ferrotepec will 
be met by open pit mines being developed at 
the El Mango and El Volcán deposits. 

New Zealand.—Exports of titaniferous 
magnetite concentrates declined to an esti- 
mated 2.6 million tons in 1982. The concen- 
trates were produced from beach sands on 
North Island by New Zealand Steel Ltd. 
(NZS) and Waipipi Ironsands Ltd. 

Four new direct-reduction kilns for proc- 
essing magnetite concentrates were under 
construction at Glenbrook, where NZS was 
increasing its steelmaking capacity to 
115,000 tons per year. 

Nigeria.—Guarantee tests were success- 
fully completed in November 1982 on the 
first module of a two-module Midrex direct- 
reduction plant at Warri. Final testing of 
the second unit was expected in 1983. The 
plant was built for Delta Steel Co. and will 
have a production capacity of about 1 mil- 
lion tons of DRI per year. Production of DRI 
in 1982 was about 82,000 tons. 

At Ajaokuta, construction of a blast fur- 
nace and integrated steelworks was contin- 
ued, with Soviet assistance. Iron ore concen- 
trates for use in the blast furnace may be 
produced at Itakpe, about 50 miles from 
Ajaokuta, by 1984. 

Norway.—Production and exports of iron 
ore declined in 1982. Exports were estimat- 
ed at 2.4 million tons. Production of pellets 
by AS Sydvaranger was estimated at 1.7 
million tons. Production of concentrates by 
AS Norsk Jernverk was 1.2 million tons. 
Fosdalens Bergverks AS produced about 
393,000 tons of magnetite concentrates at 
Malm, and AS Titania recovered 28,000 tons 
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of byproduct magnetite from ilmenite ore 
mined at Tellnes. At Rana Mines, Norsk 
Jernverk expected to begin operating a new 
crushing plant at the Ortfjell Mine in 1983, 
and at Storforshei, the company has built a 
high-intensity magnetic separation plant to 
increase the recovery of hematite concen- 
trate. 

Peru.—Exports of iron ore by Minpeco 
S.A. increased to 5.5 million tons, including 
3.2 million tons of sinter fines, 1.3 millions 
tons of pellets, and 1 million tons of pellet 
feed. Shipments for domestic consumption 
at Chimbote totaled 339,000 tons and con- 
sisted mostly of pellets. 

Saudi Arabia.—A  Midrex direct-reduc- 
tion plant built at Jubail for Saudi Iron & 
Steel Co. produced its first iron in December 
1982. The plant has a production capacity of 
400,000 tons per year and is one of two 
plants being built at the site. Completion of 
the second plant was expected in 1983. | 

Sierra Leone.—Production of iron ore 
was resumed at Marampa in November 
1982 for the first time since 1975. The 
operating company, Marampa Iron Ore 
Mining Co. Ltd., is owned 100% by the 
Sierra Leone Government. The mining and 
concentrating operations were designed and 
built by Austromineral, under contract to 
the Government. Ore reserves include 
about 40 million tons of tailings from for- 
mer plant operations, and an unspecified 
tonnage of hard itabirite. Iron content aver- 
ages about 28% in the tailings and 38% in 
the itabirite. About 2.2 million tons of these 
materials will be concentrated by Reichert 
cones, followed by high-intensity magnetic 
separation, to produce about 1 million tons 
per year of concentrate containing 64% 
iron. The product will be transported 50 
miles by rail to a shiploading facility at 
Pepel. 

Spain.—Exports of iron ore were estimat- 
ed at 1.8 million tons, including 1.1 million 
tons by Cia. Andaluza de Minas S.A. (CAM) 
from the Marquesado Mine and 0.7 million 
tons by Cia. Minera de Sierra Menera S.A. 
(CSM) from Ojos Negros. Shipments for 
domestic consumption included 2.2 million 
tons by CAM and 1.1 million tons by CSM. 
Imports by Spain in 1982 were estimated at 
4.4 million tons. . 

Construction of a pelletizing plant by 
Prereducidos Suroeste de Espana S.A. was 
apparently authorized by the Government 
in 1982. The plant is to have a production 
capacity of 1.1 million tons per year and is 
to be built at Fregenal de la Sierra in Bada- 


440 


joz. Construction will be aided by the Gov- 
ernment with a $32 million subsidy and a 
$30 million loan. Feed for the plant is to be 
magnetite concentrate, produced from 
crude ore averaging 34% iron and up to 
0.5% copper. Most of the pellets are to be 
shipped to Government-owned steelworks. 

South Africa, Republic of.—Exports and 
domestic consumption of iron ore declined 
in 1982 to an estimated 11.3 million tons 
and 10 million tons, respectively. Exports by 
Iscor from the Sishen Mine totaled 10.3 
million tons, while shipments for the com- 
pany’s own consumption included 6.1 mil- 
lion tons from Sishen and 2.1 million tons 
from the Thabazimbi Mine. Production of 
titaniferous magnetite at the Mapouchs 
Mine by Highveld Steel and Vanadium 
Corp. Ltd. was 1.64 million tons. 

Union Steel Corp. of South Africa Ltd. 
awarded a contract to a subsidiary of Fluor 
. Corp. for construction of a coal-based direct- 
reduction plant at Vereeniging. The plant is 
to utilize plasma-arc technology for produc- 
tion of 250,000 tons of iron per year and was 
scheduled for completion in 1984. The com- 
pany also planned to build a coal-fired 
pelletizing plant at the site, for processing 
magnetite concentrates from the Palabora 
Mine. Two other coal-based reduction 
plants were under construction, one at Ger- 
miston for Scaw Metals Ltd. and one at 
Vanderbijl Park for Iscor. The plant at 
Germiston, which will utilize a reduction 
process developed by DRC Corp., was ex- 
pected to be completed in 1983. 

Sweden.—Production and exports of iron 
ore again declined sharply in 1982. Exports 
totaled 12.7 million tons, 27% less than 
exports in 1981. Shipments for domestic 
consumption totaled 2.4 million tons, and 
stocks of iron ore at yearend totaled about 
11 million tons. 

In northern Sweden, Luossavaara-Kiiru- 
navaara AB (LKAB) produced 13.6 million 
tons of iron ore products including 3.8 
million tons of pellets. The company’s out- 
put was nearly 7 million tons less than that 
of 1981, owing to declining export demand. 
In central Sweden, Svenskst Stal AB (SSAB) 
produced about 1.5 million tons of ore prod- 
ucts at Grängesberg and about 354,000 tons 
of concentrate at the Dannemora Mine. 

LKAB was substituting olivine for silica 
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in the manufacture of iron ore pellets in 
1982. Research by LKAB and SSAB indicat- 
ed that the strength and reducibility of 
pellets could be improved by the addition of 
magnesia, and that improved blast furnace 
productivity could result. LKAB’s olivine 
pellets reportedly made up 100% of the iron 
ore charged to SSAB’s blast furnace at 
Lulea in 1982, and the pellets were tested in 
blast furnaces at several locations in Eu- 
rope. Results of the tests reportedly led 
LKAB to produce the new type of pellet 
exclusively. 

U.S.S.R.— The first stage of the Kostamus 
iron ore project in Soviet Karelia was com- 
pleted. This added about 3 million tons to 
Soviet production capacity for pellets, 
which was previously estimated at about 55 
million tons per year. Another 3 million 
tons of pelletizing capacity was expected to 
be added by 1985 when the Kostamus sec- 
ond stage was scheduled for completion. 
Production of pellets in the U.S.S.R. in 1981 
was 53 million tons. | 

Venezuela.—Shipments of iron ore by 
C.V.G. Ferrominera Orinoco C.A. totaled 
10.4 million tons, 30% less than shipments 
in 1981. The decline was due to sharply. 
reduced sales to consumers in the United 
States and Europe. Exports to the United 
States fell to about 1.6 million tons, the 
lowest in 30 years. Total exports were esti- 
mated at less than 7 million tons. Domestic 
consumption rose to about 3.7 million tons 
as production of DRI increased. 

Ore shipments by Ferrominera included 
about 8.6 million tons from mines at Cerro 
Bolivar and 1.8 million tons from the El Pao 
Mine. The company planned to shift part of 
its production from Cerro Bolivar to the San 
Isidro Mine, to reduce the average phospho- 
rus content of its products. The San Isidro 
Mine was formerly operated by Siderürgica 
del Orinoco (SIDOR). 

SIDOR’s pelletizing plant at Matanzas 
produced 3.6 million tons of pellets in 1982 
and 2.4 million tons in 1981. The direct- 
reduction plant operated by Minerales 
Ordaz C.A. was closed early in 1982 and was 
not expected to reopen. 


1Physical scientist, Division of Ferrous Metals. l 
2Unless otherwise specified, the unit of weight used in 
this chapter is the long ton of 2,240 pounds. 
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Table 3.—Crude iron ore mined in the United States in 1982, by district, 
State, and mining method! 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


"m : Under- Total 

District and State Open pit ground quantity 

Lake Superior: 
Mei ded as i W "— W 
III VL ni y ⁰y t teet 14,221 e 14,221 
Wisconsin- oc dd eA EE te ene W REN W 
Total reportable ___------------------------------- 14,221 ES 96,578 

Other States 

MIBSOUFLAZ nse peel, eo eh ⅛ : ð d (kr L T ee LE XH 1,241 1,241 
GGͥõö·ß x ĩð ir A . LR. 8,744 Ze 8,744 
TOt]. cn ne cone e d é 8 8.744 1,241 9,985 
Fe v . . 22,351 nae 22,351 
Grand total = ²˙ a ee et ³ 105,322 1,241 106,563 


W Withheld to avoid disclosing company proprietary data; included in “Total withheld" and “Total quantity.” 
1Excludes byproduct ore. 
2Includes California, Colorado, Montana, Nevada, New York, Texas, Utah, and Wyoming. 


Table 4.—Crude iron ore mined in the United States in 1982, by district, State, and variety 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


Number 


District and State EUR Hematite Limonite! Magnetite B ons 
Lake Superior: 
Michigaeſengnmgmgxzmzz 2 w ED: W 21,631 
Minnesota 10 910 — — 73,316 274,227 
Wenns 8 1 t E 721 721 
Total reportable -__------------- 13 910 TR 14,037 296,578 
Other States: 
Missouri - - - _ - 222 LLL L2 L2 L2 LL L2 1 TN 2 1,241 1,241 
Other o eL s eee oe 13 W W W 8,744 
Total reportable ~- _ _ _ _ _ _ 14 D =e 1,241 9,985 
Total withheld ________________- M 16,885 iW 13,490 v" 
Grand total 27 17,795 iW 88,768 106,563 
W Withheld to avoid disclosing company proprietary data; included in Total withheld" and “Total quantity.“ 
Includes siderite ore. 
ata do not add to total shown because of independent rounding. 
Includes California, Colorado, Montana, Nevada, New York, Texas, Utah, and Wyoming. 
*Included with hematite ore. 
Table 5.— Usable iron ore produced in the United States in 1982, 
by district, State, and variety 
(Thousand long tons and exclusive of ore containing 596 or more manganese) 
— š i 1 : Total 
District and State Hematite — Limonite Magnetite quantity? 
Lake Superior: 
Mein. cuiu W Se W 6,874 
Minnesota Re 525 PZ 23,373 23,898 
Wisconsin: miram mex e eee eee reed Sa NO 
Total reportable -__--------------------—- 525 DE 23,614 31,013 
Other States 
J/öCr* r ³˙¹·ü¹i1ʃſſſſſ ee EM oe 807 807 
COU aac EENE EEL Er EE 8 W W W 3,613 
Total reportable _ - - ~~ Le Boe a 807 4,420 
Total withheld ________________-__________-_ 6,194 AW 4,292 Eb 
Grand! 6.720 iW 28,714 35,433 


W Withheld to avoid disclosing company proprietary data; included in “Total withheld” and “Total quantity.” 
Includes siderite ore. 

Data may not add to totals shown because of independent rounding. 

3Includes California, Colorado, Montana, Nevada, New York, Texas, Utah, and Wyoming. 

“Included with hematite ore. 
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Table 6.—Usable iron ore produced in the United States in 1982, 
by district, State, and type of product 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


5 Average 
irect- iron 
District and State shipping Concentrates Aae omer content 
ore (natural), 
percent 
Lake Superior: 
Michigan ________- 2 a Q 2 t au x rt i W 64.4 
Minnesota DC 521 23,372 64.7 
Wenn ee id Mm TM 241 65.5 
Total reportable or average Em 521 23,613 64.6 
Other States: 
Misso ena mem sS tur E ssh ER W 142 66.3 
Other! | |. ...... ep cee pest aa a es IDONEA 270 W W 51.0 
Total reportable or average 210 -—- 142 98.7 
Total withheld |. ................-....-- "E 1,603 8,678 == 
Grand total or average __________________- 270 2130 33033 639 


W Withheld to avoid disclosing company proprietary data; included in Total withheld.” 
Includes California, Colorado, Montana, Nevada, New York, Texas, Utah, and Wyoming. 
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Table 8.—Usable iron ore produced in the U.S. Lake Superior district, by range 


(Thousand long tons and exclusive after 1905 of ore containing 5% or more manganese) 


| : Black 
Mar- Menom- : Ver- : Spring : 

Year quette 8 Gogebic milion Mesabi Cuyuna Vall EY ATA Total! 
1854-1976 453,786 320,467 320,334 103,528 3, 096, 253 70, 336 8,149 5,871 4,378,722 
1971; ˙ ee Bees W w n EM ,943 un ies 90 ,952 
1978__--------- W W ae es 55,316 25 RN 660 12,121 
1919. w w "S = 59,320 Lx WS 698 11,151 
199000 w w EE s 45,162 EN "e 699 62,282 
I98NI. m W W Nd a 51,025 dem M 854 61,462 
822 ecu W W TUR ur 23,898 w ao 241 31,013 

Total- ux 529,990 329,344 320,334 103,528 3,361,917 70,336 8,149 9,718 4, 733,309 


| W Withheld to avoid disclosing company proprietary data; included in “Total.” 
1Data may not add to totals shown because of independent rounding. 


Table 9.—Average analyses of total tonnage’ of all grades of iron ore shipped from 
the U.S. Lake Superior district 


Quantity | Content (percent)? 
Year (thousand w — 
]ong tons) Iron Phosphorus Silica Manganese Alumina Moisture 
1916. —— e 64,928 61.38 0.029 0.72 0.26 0.43 3.20 
100 n sua 43,239 61.66 .028 6.60 .28 44 2.99 
Io ( 74,307 62.26 .025 6.44 .21 40 2.61 
1919 8 77, 837 62.55 031 6.24 22 35 2.61 
198830 ? 61,536 62.98 023 5.88 18 32 2.57 
1881111 8 64,925 63.13 020 5.70 17 30 2.59 
198222 eee 32,173 63.50 018 5.40 13 31 2.60 
! Railroad weight gross tons. 
Iron and moisture on natural basis; phosphorus, silica, manganese, and alumina on dried basis. 
Source: American Iron Ore Association. 
Table 10.—Consumption of iron ore and agglomerates in the United States in 1982 
(Thousand long tons and exclusive of ore containing 5% or more manganese) 
| Iron ore and Apslomératest 
Sai. concentrates! | Miscella- Total 
Blast Steel Blast Steel neous? reportable 
furnaces furnaces furnaces furnaces 
Alabama, Kentucky, Texas 433 W W W W 433 
California, Colorado, Utah- - ------- 892 W W zo W 892 
Ohio and West Virginia 1,474 W 12,683 W W 14,157 
Illinois, Indiana, Michi AN: cem oe 179 W 28,258 W W 28,437 
‘Maryland, New York, Pennsylvania _ _ _ 1,209 31 11,991 45 w 13,276 
Undistributed ________~__ EEA? O 190 5,427 34 1,067 6,718 
Tota eese E 4,189 222 58,359 79 1,067 63,916 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1 Not including pellets or other agglomerated products. 

?Includes 37,095,163 tons of pellets produced at U.S. mines and 5,416,641 tons of foreign pellets and other agglomerates. 
Includes iron ore consumed in production of cement and direct-reduced iron, and iron ore shipped for use in 
manufacturing of paint, ferrites, heavy media, cattle feed, refractory and weighting materials, and lead blast furnaces. 
‘Data may not add to totals shown because of independent rounding. 
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Table 11.—Iron ore consumed in production of sinter at iron and steel plants in the 


United States in 1982 
(Thousand long tons) 
Iron ore Sinter 

State consumed?! producec 
Alabama, Kentucky, Texas n nꝑ· „„ „„ 586 1. 

California, Colorado, Utallll““ssnsnsnnsnss Le W 

Ohio and West VirginiiunnneJꝛwni˖i Ann W 
Illinois, Indiana, Michigan... - _ _ 222222222 2,839 6,2 
Maryland, New York, Pennsylvania -~-~ - _ 4,062 5,¢ 
Undine ꝶ ⸗cA te 8 1,449 2,7 
zz TTT ER aM Oa tr sz nT Ee as 8,936 216,2 


W Withheld to avoid disclosing company proprietary data. 
1Includes domestic and foreign ores. 
2Data do not add to total shown because of independent rounding. 


Table 13.—Stocks of usable iron ore at 
mines,’ December 31, by district 
Table 12.—Beneficiated iron ore shipped (Thousand long tons) 
from mines in the United States! — — 
(Thousand long tons and exclusive of ore containing 5% or — .. District 132881 13982 
more manganese) 


Lake Superior_______..__- 8,670 7,81 

Y Beneficiated Total Tus den of Other States- ----------- — ... Aa 

ear iron neficiated ore ; 

ore ore totota] (percent) o 12,734 12,1 

1 . 
1977 52,061 53,880 96.6 Excluding byproduct ore. 
1978 |. ... 80,875 82, 826 97.6 
19792 84,489 86,130 98.1 
1988090 68,272 69,562 98.1 
1981 _____-_ 71,169 72,181 98.6 
1982 |... 35,381 35,756 99.0 
1Beneficiated by further treatment than ordinary crush- Table 15.—Average value of usable iron 


ing and screening. Excludes byproduct ore. ore! shipped from mines or beneficiating 


plants in the United States in 1982 


(Dollars per long ton) 
Table 14.—Production of iron ore Se ge eee EEREREERE "Ur 
° š Lake S Oth 
agglomerates: in the Type of ore districts States? 
United States, by type 
(Thousand long tons) 8 W AN 
Pellet 44.19 27.8: 
Agglomerates produced ——— ——————— — U U —É———————————— 
Type 1981 1982 "d Withheld to avoid disclosing company proprietary 
IF. O. b. mine or plant. Excludes byproduct ore. 
Sintekk 224, 327 316,200 2 Jii yp. ; 
; Ç Includes California, Colorado, Missouri, Montana, Ne. 
Pellets- ------------- — 89,538 š 32715 32,715 vada, Texas, Utah, Wisconsin, and Wyoming. 
"Total «coute eer 93,865 48,975 


Production at mines and consuming plants. 
2Includes 10,683,505 tons of self-fluxing sinter. 
Includes 7,536,459 tons of self-fluxing sinter. 
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Table 16.—U.S. exports of iron ore, by country 


(Thousand long tons and thousand dollars) 


1980 1981 1982 
Country — — — ————— ——— a 
Quantity Value Quantity Value Quantity Value 
Canada 5,652 228,868 5,529 243,521 3,178 150,200 
Francë cocan ( 8 (3) 48 (3) 2 () 6 
Germany, Federal Republic of _ _ _ _ 1 42 (1) 3 a "t 
| ———M (1) (1) 2 c e 
Mexico o 25 1,212 11 120 1 67 
Norway. ----------------- _ M (1) 59 aus 
Taiwan- 7 u 8 (1) 3 7 2e (1) 1 
United Kingdom (1) 10 (1) 21 (1) 21 
G” eo Lu u 2 tS Duss 11 379 5 351 3 227 
err 8 5,689 230,568 5,546 244,685 3,178 150,522 
Less than 1/2 unit. 


?Data may not add to totals shown because of independent rounding. 


Table 17.—U.S. imports for consumption of iron ore, by country 
(Thousand long tons and thousand dollars) 


1980 1981 1982 
Country — ————— ——— 
Quantity Value Quantity Value Quantity Value 
Australia (1) 1 E e (1) 4 
Brazil o uu mm 1,995 62,889 1,738 52,267 972 26,339 
Canada 17,311 581,759 18,845 707,974 9,281 359,708 
ne la pete Ä 8 322 10,293 342 329 47 673 
C·§;Ü5é1ö“ðÜ ¾ ee = oS A óa — xc 
Liberia 1,590 27,612 2,160 35,505 2,399 43,036 
öh E m EN "n . — a MR 
^1 T en ee 22 S 193 6,678 77 2,402 35 1.057 
South Africa, Republic o 6 82 — PE 52 1,083 
Sweden 33 917 87 2,318 71 2,171 
Venezuela 3.602 80,981 5,071 140,931 21,643 236,768 
p See emo — 6 1,632 8 251 (1) 7 
/// A 25,058 112,844 28,328 947,977 14,501 470,847 
1Less than 1/2 unit. 


Excludes approximately 175,000 long tons of direct-reduced iron valued at $24,000,000, originally reported as iron ore. 
*Data may not add to totals shown because of independent rounding. 


Table 18.—U.S. imports for oe of iron ore in the United States, by customs 
istrict 


(Thousand long tons and thousand dollars) 


1980 1981 1982 
Customs district — —————— —————————— 
Quantity Value Quantity Value Quantity Value 
Baltimore ---------------- 5,230 185,445 5,421 212,960 3,451 118,425 
Buffalo 592 10.756 629 13.096 299 5.791 
Charleston - - nn = aoe == ae ae aas 
Chicago 2,811 102,566 3,854 128,320 2,667 91,454 
Cleveland ---------------- 4,333 124,893 4,995 179,616 2,087 11,001 
Detroit 22222-2995 547 8,751 165 25,303 228 4,873 
Galvestoͤnn 212 5,979 123 2,579 
Houston ndnd cee 944 34, 633 775 0,809 376 14,654 
Los Angeles 107 2,745 8 es n NES 
Mobile 3,675 113,050 3,847 131,445 1,278 49,584 
New Orlenn ss 180 3,465 237 5,177 423 9,915 
Philadelphia 6,005 166,943 7,218 203,969 3,497 92,002 
Portland, Oregggdggg "m E — — Ses z 
Wilmington, N.C ------------ 406 13,140 425 13,428 16 2,949 
i RUND NR eee 16 418 38 1,275 118 4,198 
Total FFC 25,058 112,844 28,328 947,977 14,501 470,847 


1Data may not add to totals shown because of independent rounding. 
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Iron Oxide Pigments 


By William I. Spinrad, Jr. 


U.S. mine production, shipments, and 
value of crude iron oxide pigments increas- 
ed in 1982, but shipments and value of 
domestic finished iron oxides and iron ox- 
ides from steel plant wastes declined. Syn- 
thetic iron oxide comprised 61% of total 
finished iron oxide shipments. Most produc- 
ers of finished iron oxides reported declines 
in shipments in 1982, with one showing no 
production. Columbian Chemicals Co. per- 
manently closed its synthetic iron oxide 
plant in Trenton, N.J. 

Consumption of iron oxide pigments was 
greatest in the paint and coatings industry, 
with consumption in construction materi- 
als; colorants for plastics, rubber, paper, 
textiles, glass, and ceramics; and ferrites 
and other magnetic, and electronic applica- 
tions ranking next in percentage of total 
consumption. 

Price increases were reportedly an- 
nounced for selected grades of synthetic 
iron oxides, but never materialized because 
of competitively priced imports, advanced 
buying, and discounting among some do- 
mestic producers. 

A net trade deficit for iron oxide pigments 
was experienced by the United States in 


1982, with U.S. imports of iron oxide pig- 
ments greatly surpassing U.S. exports. 
World mine production of natural iron ox- 
ide pigments for reporting countries declin- 
ed in 1982 compared with that of 1981. 

Domestic Data Coverage.—Mine produc- 
tion and sales data for crude iron oxide 
pigments and sales data for finished iron 
oxide pigments and iron oxides from steel 
plant wastes were compiled from voluntary 
responses received from an annual survey 
of U.S. producers conducted by the Bureau 
of Mines. Responses for crude iron oxide 
mine production and sales data were receiv- 
ed from five companies representing 100% 
of all producers that mine and/or ship 
crude iron oxide pigments in the United 
States, as shown in table 1. Of the 19 com- 
panies canvassed for finished iron oxide 
pigments sales data in 1982, 100% respond- 
ed representing 100% of the total produc- 
tion shown in table 2. Of the six companies 
canvassed for sales data for iron oxides 
recovered from steel plant wastes, 100% 
responded representing 100% of the total 
production shown in the text discussion 
under Domestic Production. 


Table 1.—Salient iron oxide pigments statistics in the United States 


1978 1979 1980 1981 1982 
Mine production short tons_ — 84,796 87,869 49,078 46,213 48,828 
pair e pigments ; sold or used do— 75, 967 74, 548 2,64 67,214 61,294 
J thousands_ _ $2,799 $2,578 rg8,272 182,285 $2,702 
Iron p oxides from steel plant wastes short tons_ _ 924 25,186 20,717 20,879 K 
JJ UNI RDUM, ousands_ _ 1,396 $1,703 $1,394 $1,637 2 
Finished pigments sold short tons_ _ 152,510 156,036 136,336 141,252 121,679 
/ ur ELLE thousands 1,830 $94,175 $97,270 $110,859 $112,242 
eo CFCCFCCCCCCCCCCCCCCCC ERIS short tons 064 4,852 5,046 4,967 065 
§«;ö» y thousands - $6,649 $7,359 $9,132 $11,704 $17,795 

Impona i for consumption __ ------ short tons 70,549 55,377 39,446 39,661 ; 
BECOMES 8 thousands 24, 706 $24,341 20,035 $18,915 $13,330 

"Revised. 
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DOMESTIC PRODUCTION 


Mine production of crude iron oxide pig- 
ments increased 6% in 1982, compared with 
that of the previous year. Shipments and 
value of these crude pigments increased less 
than 1% and 18%, respectively. Declines 
were experienced by most domestic produc- 
ers, with one showing no mine production. 
In 1982, crude iron oxide pigments were 
mined and shipped by three producers with 
operations located in three States. Another 
producer reported no production or sales in 
1982. Cleveland-Cliffs Iron Co. continued to 
ship hematite from a stockpile at its perma- 
nently closed Mather Mine in northern 
Michigan. | 

Total shipments of domestic finished iron 
oxides in 1982 decreased 1496, but total 
value increased 1% from that of 1981. 
Shipments of finished natural iron oxides 


decreased 17% and shipments of synthetic 
oxides including specialty oxides decreased 
12% from those of 1981. Synthetic iron 
oxides comprised 61% of the total finished 
iron oxide shipments. Declines occurred in 
all categories of finished iron oxides except 
for burnt siennas and magnetite which 
increased 44% and 11%, respectively, dur- 
ing the year. Most domestic producers 
canvassed showed decreases in shipments 
with one showing no production and one 
plant closure in 1982. 

Iron oxides recovered from steel plant 
wastes, namely steel plant dust and regen- 
erator oxides, totaled 12,974 short tons in 
1982, down 38% from that of 1981. Two of 
the six producers surveyed reported no 
production in 1982. 


Table 2.—Finished iron oxide pigments sold by processors in the United States, by kind 


Natural: 
Black: Magnetite 
Brown: 
Iron oxide! 
Umbers: 


Total 
Mixtures of natural and synthetic iron oxides 


W Withheld to avoid disclosing company proprietary data. 


Includes Vandyke brown. 

3Includes pyrite cinder. 

Includes yellow iron oxide. 

“Includes synthetic black iron oxide. 

5Includes mixtures of natural and synthetic iron oxides. 


Yellow: Iron oxide 


1981 1982 

Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
6,068 $851 6,717 $1,023 
13,111 3,720 10,739 3,615 
3,723 2.572 2,988 2,139 
1,344 885 949 652 
27,208 3,186 20,162 2,403 
567 504 815 687 
4,970 809 4,774 857 
358 297 285 241 
57,344 12,824 47,424 11,617 
11,158 12,595 10,974 13,943 
32,423 40,014 28,887 34,298 
23,925 25,982 21,107 25,183 
13,469 17,501 513,287 527,200 
80,975 96,093 74,255 100,625 

2,988 1,942 W 

141,252 110,859 121,679 112,242 


Data may not add to totals shown because of independent rounding. 
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In 1982, a Federal Trade Commission 
(FTC) administrative law judge gave final 
approval to BASF Wyandotte Corp.’s 1979 
purchase of Chemetron Corp. The purchase, 
which gave BASF a large boost in its overall 
share of the U.S. pigment market, had 
triggered an antitrust suit by the FTC. 
There was no appeal to the judge’s ruling, 
making it final. Columbian Chemicals per- 
manently closed its synthetic iron oxide 
plant in Trenton, N.J., in July 1982 to 
consolidate operations. Pfizer, Inc., an- 
nounced plans to expand its magnetic 
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materials research center located in Easton, 
Pa. The reported expansion was scheduled 
to be completed in December 1982 at a cost 
of $4 million. In December 1982, a major 
producer completed construction of a hydro- 
gen chloride regenerator oxide facility for 
Republic Steel Corp. located in Warren, 
Ohio. Other regenerator oxide facilities re- 
cently completed by this producer include a 
plant in Fairfield, Ala., for United States 
Steel Corp. and a plant in Sharon, Pa., for 
Sharon Steel Corp. 


Table 3.—Producers of iron oxide pigments in the United States in 1982 


Producer Mailing address Plant location 
PASE or Wren . Corp., Pigments Div 100 Cherry Hill Rd. Wyandotte, Mich. 
| Pas ppany, NJ 07054 

Blue Ridge Talc Co., Inne Box Henry, Va. 
Henry, VA 24102 

Chemalloy Co., Inn Box 350 Bryn Mawr, Pa. 
Bryn Mawr, PA 19010 

Columbian Chemicals o Box 37 St. Louis, Mo. ane Monmouth 
Tulsa, OK 74102 Junction, 

Combustion meeting: Inc., 901 East 8th Ave Camden, N a 

CE Minerals of Prussia, “PA 19406 

DCS Color & Supply Co., Ine 1050 East Bay St. Milwaukee, Wis. 
Milwaukee, WI 53207 

E. I. du Pont de Nemours & o Pigments Dept. Newark, N J. 
Wilmington, DE 19898 

Ferro Corp., Ottawa Chemical Div 700 North Wheeling St. Toledo, Ohio. 


Foote Mineral Co ute 100 Exton, Pa. 
Exton, PA 19341 

Hoover Color Cord d Box 218 Hiwassee, Va. 
Hiwassee, VA 24347 

Mobay Chemical Cord _ _ _ _ Penn Lincoln Parkway West New Martinsville, W. Va. 
Pittsburgh, PA 15205 

New Riverside Ochre Co Box 387 Cartersville, Ga. 
Cartersville, GA 30120 

Pfizer Inc., Minerals, Pigments 235 East 42d St. e ille, Calif.; East 

& Metals Div. New York, NY 10017 uis, III.; Easton, Pa.; 
Valparaiso, Ind. 

Prince Manufacturing Co . 100 Lehigh St. Quincy, Ill. and 
Bowmanstown, PA 18030 Bowmanstown, Pa. 

Reichard-Coulston, Inne 1421 Mauch Chunk Rd. Bethlehem, Pa. 


Bethlehem, PA 18018 


St. Joe Lead Co., Pea Ridge Iron Ore Co 1733 Forsyth Blvd. Sullivan, Mo. 
Clayton, MO 63105 

George B. Smith Chemical Works, Ine 1 Center St. Maple Park, III. 
Ane Park, IL 60151 

Solomon Grind-Chem Service, Ine 1766 Springfield, Ill. 


E Me Inc., Hilton-Davis 
iv. 


8 


ents: 

Cleve and Cliffe Iron Co., Mather Mine 
& Pioneer Plant (closed July 31, 1979; 
shipping from stockpile). 

Hoover Color Corp - ~- _ 

New Riverside Ochre ko 

St. Joe Lead Co., Pea Ridge Iron Ore Co 


Virginia Earth Pigments Co 


Springen. IL 62705 
Langdon Farm Rd. 
Cincinnati, OH 45237 


1460 Union Commerce 
Cleveland, OH 44115 


Box 218 

Hiwassee, VA 24341 
Box 387 

Cartersville, GA 30120 
7733 Forsyth Blvd. 
Clayton, MO 63105 
Box 1408 

Pulaski, VA 24301 


Bldg. 


Cincinnati, Ohio. 


Negaunee, Mich. 


Hiwassee, Va. 
Cartersville, Ga. 
Sullivan, Mo. 


Patterson, Va. 
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CONSUMPTION AND USES 


Iron oxide pigment data on consumption, 
reported in table 4, have been compiled 
from information received from the Bureau 
of Mines annual canvass of iron oxide pig- 
ment producers. These data, shown as per- 
centages by end use of reported shipments, 
are estimates since some producers keep 
less detailed data concerning end-use break- 
downs than others. 

Iron oxide pigment consumption in paint 
and coatings, as a percentage of reported 
shipments, declined 14% in 1982 compared 
with that of.1981 to 40,150 short tons or 
33% of total consumption. Paint consuming 
industries, such as the automotive, residen- 
tial housing, and do-it-yourself home im- 
provement markets all showed declines 
compared with that of 1981. Shipments of 
paint, varnish, and lacquer, reported by the 
U.S. Department of Commerce,? totaled 903 
million gallons valued at $8.3 billion, down 
9% in quantity and 1% in value from that 
of 1981. Of this total, architectural coatings 
comprised 454 million gallons; 269 million 
gallons were product coatings and original 
equipment manufacture, and 180 million 
gallons were special-purpose coatings. A 
forecast published by C. H. Kline & Co. calls 
for little or no growth in the paint industry 
through 1986, with unit sales estimated to 
grow at 0.1% per year through this period. 

Iron oxide pigment consumption in con- 
struction materials accounted for 21% of 
iron oxide pigment consumption and totaled 
25,550 tons in 1982, down 5% from that of 
1981. Declines in residential and nonresi- 
dential building construction hindered ex- 
pected long-term growth in some construc- 
tion materials, such as roofing and siding 
materials and colored preformed concrete; 
all are users of iron oxide pigments. A 
published forecast calls for a 1.6% and 1.9% 
annual growth rate in roofing and siding 
requirements for residential construction 
through 1995* and even larger growth rates 
are expected in colored preformed concrete 
markets over the next 4 years. 

Colorants for plastics, rubber, paper, tex- 
tiles, glass, and ceramics accounted for 1496 
of reported iron oxide consumption in 1982 
and totaled 17,050 tons, a decrease of 20% 
from 1981 quantities consumed. 


Ferrites and other magnetic and electro- 
nic applications of iron oxides declined 7% 
from 1981 levels to 15,800 tons, but gained a 
larger share of reported iron oxide pigment 
consumption, increasing to 13%. Increases 
in magnetic tape applications were offset by 
a sizable decrease in the ferrite sector, 
which includes hard and soft ferrite applica- 
tions. Slumps in the automotive and con- 
sumer electronics industries influenced this 
decline. 

The remaining 1996 of reported iron oxide 
pigment consumption was used in the man- 
ufacture of industrial chemicals, animal 
feed and fertilizers, foundry sands, cosmet- 
ics, and jeweler's rouge. 

The Roof Coatings Manufacturers Associ- 
ation, formed in 1982, plans to develop 
market research on the size, volume, and 
number of companies in the roof coatings 
industry and also plans to conduct financial 
management surveys and business studies. 
An adhesives and coatings research center 
is to open January 1, 1983, at Case Western 
Reserve University, Cleveland, Ohio. Re- 
search on adhesives, coatings, and sealants 
will be conducted by graduate students in 
fields of chemistry, civil engineering, ma- 
cromolecular science, metallurgy, and ma- 
terials science, these projects being support- 
ed by industrial sponsors. À magnetic re- 
cording research center will be located at 
the University of California at San Diego. It 
will be the first such site outside of Japan 
and will be a combined effort between 
the university and corporate sponsors. 
Carnegie-Mellon University in Pittsburgh, 
Pa., is also planning to start a center for 
magnetics research and is presently waiting 
for sufficient corporate backing to initiate 
the center. The center will have a staff of 
faculty members, researchers, and graduate 
students and will concentrate on magnetic 
materials design and fabrication and on the 
development of new storage systems. Spon- 
sors will be able to send their own research- 
ers for l-year assignments to do cooperative 
research, in addition to receiving annual 
reviews and reprints of papers written for 
publication or presentation by members at 
the center. 
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Table 4.—Estimated iron oxide pigment consumption, by end use, as a percentage of 


reported shipments 
Natural Synthetic 
End use iron oxides iron oxides iron oxides 
1981 1982 1981 1982 1981 1982 
ee (industrial finishes, trade sales paints, varnishes, 
MEE al a ea ³ðꝗ ⁰yd 8 33 33 124 23 40 39 
Construction ara pa (cement, mortar, preformed concrete, 
Branuled) .— a eiue eee 8 119 21 721 20 118 21 
Ferrites and oder magnetic and electronic applications 212 13 6 6 117 17 
Colorants for plastics, rubber, paper, textiles, glass, ceramics... _ 115 14 114 14 115 14 
Industrial chemicals (such as catalyst) 6 4 5 8 "6 5 
Animal feed and fertilizers — ae C q 8 715 18 r1 1 
Foundry and — 6 6 714 15 ie en 
Other (including cosmetics and jeweler's rouge 2 1 71 1 rg 8 
7///ͤ;—i nu ⅛˙ m K 100 100 100 100 100 100 
PRICES 


Price increases for selected grades of 
synthetic iron oxide pigments were an- 
nounced by Pfizer and Mobay Chemical 
Corp. to become effective on August 15 and 
September 15, 1982, respectively. The in- 
creases, which were to average 9%, report- 
edly never materialized, however, because 
of competitively priced imports, advanced 
buying, and discounting among some do- 
mestic producers. Price reductions were 


also announced by Pfizer to become effec- 
tive September 15, 1982. These roductions, 
ranging from 0.25 cent to 2.25 cents per 
pound on selected grades of red synthetic 
iron oxide, were to readjust certain grades 
to protect market positions from discounted 
imported materials. “Kroma” reds were 
reported to decrease from 66.25 cents to 66 
cents per pound and copperas reds reduced 
from 70 cents to 68 cents per pound. 


Table 5.—Prices quoted on finished iron oxide pigments, per pound, bulk shipments, 


December 31, 1982 
Pigment Low High 
Black: 
K NOC p p au ST EAE $0.5575 $0.6875 
PT y OT r e ß .6875 us 
Brown: 
Hon ð y d imu d 1300 1450 
: ⁵˙²ðw q] mctu oem y y a ss 1950 2825 
C nͥͤTw ⁵ dd ͤ kt y 5750 6000 
Sienna, Italian, burntudiUtiUttßsd k «4é«é4é«4é „ NS 7000 
Umber, Turkish, bütlbt-.- 0 EE a ⅛ Kyßd yd y 3400 4250 
Domestic CJ ͥ ] W ee AT:. AA 8 3100 6300 
Pure ynthetic__________-_____-____________________________- 5950 6300 
: )) NNNM OD ENCIMA FM HM A wass š ; 
Spanish - J c 0A ĩð v CR 3200 3600 
Yellow: 
%%%%%õͥÜ˙ ã oe eee = .5875 
J%%%ẽù᷑ͥſ ³⁰·Ü⏑ͥ ⁰˙!QAQQBꝛ %⅛˙»». ⁰⁰⁰yd y 1000 2200 


Source: American Paint and Coatings Journal. 
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FOREIGN TRADE 


A net trade deficit for iron oxide pigments 
was experienced by the United States in 
1982, although imports declined and exports 
increased relative to that of 1981. 

U.S. exports of pigment-grade iron oxides 
and hydroxides received by 49 countries in 
1982 increased 83% in quantity and 52% in 
value from 1981 levels, their highest level in 
8 years. Most of this increase was effected 
by a nearly twentyfold increase in exports 
to the Federal Republic of Germany with an 
average value of 28 cents per pound. Chief 
destinations were the Federal Republic of 
Germany, Canada, and the United King- 
dom, with these countries receiving 71% of 
all such exports. Exports of other grade iron 
oxides and hydroxides increased 2% in 
quantity and 13% in value with main desti- 
nations of Japan, the Netherlands, and 
Canada. 


U.S. imports for consumption of selected 
iron oxide pigments, which were received 
from 22 countries in 1982, decreased 35% in 
quantity and 30% in value compared with 
that of 1981. Monthly import levels were 
below 1981 levels in all but the last 2 
months of 1982. These yearend increases 
were mainly in synthetic iron oxides, which 
comprised 80% of all U.S. imports in 1982. 
Synthetic iron oxides decreased 34% in 
quantity and 28% in value from 1981 levels 
and were received chiefly from the Federal 
Republic of Germany, Canada, and Japan. 
Natural iron oxide pigments decreased 36% 
in quantity and 39% in value and were 


received mainly from Cyprus, Spain, and 


the Federal Republic of Germany. Italy has 
again become a major supplier of finished 
sienna to the United States because of 
resumption of production at mines in Italy. 


Table 6.—U.S. exports of iron oxides and hydroxides, by country 


1981 1982 
Pigment grade Other grade Pigment grade Other grade 
sy Qi" — Value Quan- value Quan- Value Quan- value 
(thou- ry (thou ity (thou- y (thou- 
(short (short (short ds) (short ) 
tons) ns) =e tons) uk tons SP 
Algeri 22x L ee zi a = 154 $103 43 $41 
Argentina 10 $24 15 $15 13 21 2 5 
Australia 88 231 146 443 131 209 163 682 
FF eee IS 33 89 176 249 12 65 237 435 
muU el ee a eae eM 174 412 53 176 387 666 10 37 
ices Ge a sn m mama kaa a a ua 2,178 2,386 684 973 1,963 2,266 547 644 
Colombia 41 9 21 104 159 8 12 
nmark ð ĩð 1 6 6 5 16 49 4 3 
Ecuadorzze—Pk 12 27 (1) 1 10 28 nee 8 8 
Egypt RNC i 8 = m E 28 20 ES "e 
El Salvador. rg 111 ee B 17 37 ne T 
Finland... _ 4 5 30 33 17 22 . 16 18 
France 2 Z NENNEN 213 293 115 149 344 449 150 212 
Germany, Federal Republic of 196 325 177 601 3,849 2,132 138 466 
Guatemala 6 17 (1) 1 7 39 == 2 
Hong Kong 76 198 Lo 174 561 15 7 
IndiB. ZL 6 16 42 81 2 12 SES UN 
Indonesia. 25 182 1 4 (!) 1 81 27 
I/ AAA ee ie PNE ecd 2 n MM ME 51 100 
Israel nis EM 56 253 4 6 123 359 
Daly St 8 388 1,164 55 190 279 1,938 20 30 
Jamaica 1 2 "m e 11 ey — 
(Japan 2. oer ec cet 200 1,653 1,651 5,085 309 2,784 2,241 7,372 
Korea, Republic off 21 38 204 69 122 101 451 
ET! L. L L 12 18 10 10 4 5 M E 
MÉXICO. o mmi ec 379 661 356 873 90 291 156 598 
Netherlands _____________ 77 272 2, 308 5, 298 70 298 1.515 4.523 
New Zealand____________ _ 11 20 10 8 20 2 7 
Omin ⁰ m = n A EM ee NN 125 24 
Philippines 8 20 2 4 10 1 3 6 
ll! E ae Dee 33 89 (1) 1 2 19 
Saudi Arabia 5 21 = ae 1 4 39 73 
Singapo rer 10 35 104 241 46 333 15 25 
South A Africa, Republic of 8 22 5 6 16 109 1 1 
Spa cut aes 8 10 X zz 15 47 = =e 
Sweden |. 14 68 25 148 | 24 110 225 
Taiwan --------------—- 5 69 6 24 23 32 8 28 


See footnotes at end of table. 
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Table 6.—U.S. exports of iron oxides and hydroxides, by country —Continued 


1981 1982 
Pigment grade Other grade Pigment grade Other grade 
Country 9 Value Quan- Value Quan- Value Quan- Value 
hort dier chert (hen, Chet (thou. (chert (thou. 
tons) sands na) sands) tons) ) tons) sands) 
Thailand 7 832 16 813 23 $23 = 
Trinidadll e Sues 64 194 AR = 105 $361 
PREY o o oe sta e 1 4 ae ne 6 152 
United Arab Emirates bets Mr . zw. EM kaon 119 266 
United Kingdom 515 2,947 162 494 643 4,574 274 
Venezuela 169 271 141 248 168 231 108 174 
Other. or 8 56 7120 127 153 39 69 77 151 
Total? ooo ncc 4967 11,704 6,527 16,193 9,065 17,795 6,679 18,237 
"Revised. 
1Less than 1/2 unit. 


Mata may not add to totals shown because of independent rounding. 
Source: U.S. Bureau of the Census. 


Table 7.—U.S. imports for consumption of selected iron oxide pigments 


1981 1982 
Pigment Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Natural: 
Crude: 
Ocherg 2 z Z ⅛·¹wuv2h AA 2 $3 9 $9 
Sienas Es EN ee 1 6 
Umbers _______~________________ 5,404 163 8,410 508 
G u Ta n See cerent r36 1244 112 
C⁰¹à ]] ¹Ü¹—wm m Oa A 5,442 1,010 3,524 635 
Finished 
Ochre: SS es Rm 150 80 22 11 
Siennas -——-——----------—----——— 98 42 91 40 
mens. 515 181 358 141 
Vandyke brown ___ _ _ _  _ _ _ 1,070 340 423 53 
Others uu ß ae te as 933 723 796 464 
Total uu es eee er aM 2,166 1,366 1,690 809 
Synthetic: 
Black 5. Z Ad cde e Pao 2,854 1,576 1,050 682 
Rod gna as che hl a 88 5,241 3,740 4,763 8,136 
rk ðè -K 10,768 5, 5,988 ,81 
Other1__ _ 2 c s et 12,590 5,314 8,840 4,195 
Total ne oÜ—ꝛmꝛà ee 31,453 16,539 20,641 11,886 


Grand total |... 2 2222.2. 39,661 18,915 25,855 18,330 


r Revised. 
Includes synthetic brown oxides, transparent oxides, and magnetic and precursor oxides. 


Source: U.S. Bureau of the Census. 
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Table 8.—U.S. imports for consumption of iron oxide and iron hydroxide pigments, 


by country 
Natural Synthetic 
1981 1982 1981 1982 
Country š z 
i^ Vane Giy e Ay vae Siyo Mee 
(short a (short (short (short 
tons) sands) tons) sands) tons) sands) tons) sands) 
Australia 7 83 PS = EN Eai 98 $44 
Austria ___ 103 57 98 $63 - ae 9 5 
Belgium Luxembourg (1) (1) 22 6 86 $20 8 =e 
Brazil_____ 128 66 "e S NE t 19 13 
JJC ͤ 69 41 91 32 11,190 8,258 8,110 2,564 
77 Me CS 5,804 894 8,662 587 “= M "m "m 
c p Sms e EE 11 172 50 230 2 88 15 
Germany, Federal Republic of 1.077 412 487 187 16,912 8,944 9,296 6,021 
)B s int 45 22 11 13 3 7 
Jane PI aN HERREN 64 499 11 60 1,846 3,887 1,441 2,748 
Mexico zm e =e i 1,111 672 647 
South Africa, Republic of zc m 2) 2 8 T __ __ 
cof ____ — M c ME EA 
Bh Lisp cee ec aa ee 751 144 597 120 23 98 32 
nited Kingdom 189 87 157 15 179 158 220 188 
ep. Z ote eee r) (1) 21 29 99 64 2 7 
Total? CUPRUM peta 8,208 2,376 §,214 1,444 31,453 16,539 20,641 11,886 
"Revised. 
ess than 1/2 unit. 
Data may not add to totals shown because of independent rounding. 
Source: U.S. Bureau of the Census. 
WORLD REVIEW 


World mine production of natural iron 
oxide pigments for reporting countries de- 
clined in 1982 compared with that of 1981. 
In addition to these countries, which are 
identified in table 9, other countries un- 
doubtedly produce natural iron oxide pig- 
ments, including but not limited to the 
centrally planned economy countries. Prin- 
cipal producers of natural red iron oxide 
included India and Spain; yellow ocher was 
produced mainly by the Republic of South 
Africa, France, Cyprus, Spain, and the 
United States; sienna was produced primar- 
ily by Cyprus and Italy; Cyprus was the 
major umber producer; and micaceous iron 
oxide was produced chiefly by Austria. 

Estimated worldwide production capacity 
of synthetic iron oxides was reported to be 
584,000 short tons in 1982. Synthetic iron 
oxides comprised 14.6% of total synthetic 
inorganic pigment production capacity, 
ranking second to titanium dioxide.’ Princi- 
pal world producers of synthetic iron oxide 
included the Federal Republic of Germany, 
Japan, the United States, and Canada. 

Australia.—Tubemakers of Australia 
Ltd., Newcastle, New South Wales, Austral- 
ia, has developed plans to build a $4 million 
facility to produce synthetic iron oxide from 
spent pickle liquor. This facility will be 


capable of producing 1,900 tons of synthetic 
yellow iron oxide from ferrous sulfate 
through a new proprietary process. Other 
synthetic oxide colors will be produced at a 
later date. The synthetic iron oxides pro- 
duced at this facility will replace some of 
Australia's imports, which now total ap- 
proximately 11,000 tons per year. 
Japan.—Domestic production and sales of 
synthetic iron oxides in 1982 are expected to 
remain near the 1981 levels of 146,700 and 
128,300 tons, respectively. Magnetic materi- 
als, consisting mainly of magnetic tape and 
ferrite end uses, accounted for 79% of all 
synthetic iron oxide sales. Based on report- 
ed forecasts, consumption by the magnetic 
tape industry is expected to increase 43% to 
4,300 tons in 1982 compared with that of 
1981. Major Japanese producers of iron 
oxide magnetic tapes and their estimated 
production capacities included Toda Indus- 
trial Co. Ltd., 11,000 tons; Ishihara Co. Ltd., 
7,100 tons; and Titan Industrial Co. Ltd., 
6,100 tons. Total estimated production ca- 
pacity of synthetic iron oxide is 29,700 tons, 
with an additional 16,500 to 17,600 tons 
becoming available as other facilities, which 
are presently under construction, are com- 
pleted. Consumption by the ferrite industry 
is expected to decline in 1982 with forecasts. 
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for a slump in demand for hard and soft 
ferrites. Major producers of iron oxides 
addressing these end uses and estimated 
production capacities include The Dowa 
Mining Co., Ltd., 45,200 tons, and Tetsuhara 
Co., Ltd., 26,500 tons. Total estimated pro- 
duction capacity of synthetic iron oxides for 
1982 for ferrites is 138,900 tons. In addition 
to magnetic material end uses, other major 
areas of iron oxide consumption include 
usage in building and road construction 
materials.“ 

Because of rapid developments within the 
magnetic recording industry, joint research 
projects have emerged to keep abreast of its 
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evolving technological base and to ensure 
market positions of the participants into the 
future. Large corporations such as Hitachi 
Ltd., Fujitsu Ltd., Nippon Electric Co., Ltd., 
and Nippon Telephone and Telegraph Co., 
Ltd., along with up to a dozen universities, 
are sharing information on magnetic re- 
cording technology and coordinating indi- 
vidual projects under the direction of Shuni- 
chi Iwasaki, professor of electrical engineer- 
ing, Tohoku University in Sendai. These 
corporations are also sending employees 
there to be trained and updated on develop- 
ments in the technology.’ 


Table 9.—Natural iron oxide pigments: World mine production, by country! 


(Short tons) 
Country? 1978 1979 1980 1981P 1982* 

, ot ee Z ULQ Zumo sua 534 963 1,053 815 770 
Australia 2.2. a ee eek 310 245 58 138 140 
Austria IS. L S eh eas o St e Lc 11,640 13,556 12,080 12,478 12,000 
F ⁰˙½. ³ A dul S E G S s 6,833 8,303 7,126 eg, 380 7,700 
FGG AAA eee ee 508 (Š) (Š) (3) I 
Canada AES 3,000 8,100 8,100 8,100 
Chio o uo nace ͤ Me 5,801 2,855 4,906 390 5,300 
Cyprus-___ ee 33,069 128,660 22,046 22 046 422,046 
BEVDU D . LI d 270 154 139 140 160 
France? ___ ³² V 8 17,600 18,200 17,600 16,530 15,400 
Germany, Federal Republic off 23,672 31,483 27,193 24,828 25,000 
Indji-- ne ie ee neci 2 85,374 109,168 95,017 87,778 711,200 
Iran"... S s Lu es S S= 2,200 1,100 550 550 550 
sss 1,500 1,100 1,100 1,100 900 
, ee ee eee 22 28 138 (3) m 
Pakistan... ———— — ⁵ A ĩ 8 5,150 EOS 2 25 20 
Paraguay: uo o 165 
OCU a !.. 88 90 *65 72 r e65 55 
South Africa, Republic of- 2,411 2,492 1,510 1,130 42,355 

pain: 
OChBP a re es et ees 18,478 16,621 15,097 *15,400 14,300 
Red iron oxide 26,500 ,600 ,600 : 25,000 
United States 84,796 87,869 49,078 46,213 448 828 
Zimbabwe 100 500 1, 000 : 1,100 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through Apr. 27, 1983. 


In addition to the countries listed, a considerable number of others undoubtedly produce iron oxide pigments, but 


output is not reported, and no basis is available for formulating estimates of output leve 


. Such countries include (but are 


not limited to) China and the U.S.S.R. Because unreported output is probably substantial, this table is not added to 


provide a world total. 
3Revised to zero. 
*Reported figure. 
sIncludes Vandyke brown. 
Iranian calendar year (Mar. 21 to Mar. 20), beginning in 


the year stated. 


TECHNOLOGY 


Research and developments in magnetic 
fluid technology over the last 15 years have 
brought about useful industrial applications 
such as airtight seals for machinery and 
material separation according to density 
differences. Magnetic fluids consist of col- 
loidal ferromagnetic particles such as iron, 
cobalt, nickel, and compounds or alloys of 
these elements suspended in a liquid carri- 


er. Magnetic fields applied to these fluids 
generate magnetic body forces within the 
colloids which, in turn, have been manipu- 
lated to accomplish various commercial end 
uses. Magnetite, one such ferromagnetic 
material, has been used successfully in 
magnetic fluid applications. Using this tech- 
nology, the Bureau of Mines Twin Cities 
(Minn. Research Center has been con- 
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ducting research on magnetogravimetric 
separation of nonferrous automobile scrap 
and upgrading of diamondiferous con- 
centrates. Other research in the United 
States is being conducted by Ferrofluidics 
Corp. of Nashua, N.H. Research there in- 
cludes magnetic fluid seals for machinery, 
gas laser motors, blowers and computers, 
and ferrofluid voice coils for loudspeakers. 
In Japan, Hitachi has sorted components of 
household electrical appliances by type of 
metal, and in the U.S.S.R. magnetic fluid 
technology is being used in mineralogical 
analysis, ink-jet printing, in control of al- 
phanumeric displays, and in the detection 
of magnetic domains and other metallurgi- 
cal structures. Technologies to be explored 
in the future include magnetocaloric en- 
gines for cooling and heating devices and 
pumps.? 

A study concerning anticorrosive pig- 
ments for primer systems has found that 
iron oxides modified with barium, calcium, 
and lead exhibit superior anticorrosive 
properties compared with those of unmodi- 
fied iron oxides. Better barrier protection 
was achieved because of the high electrical 
resistivity, lower water solubility, and slight 
alkalinity exhibited by these modified 
pigments. '° 

A study of chemical and pigment markets 
in the North American pulp and paper 
industry to 1990 has been completed by 
Gorham International Inc., Gorham, Maine. 
Projections of chemical and pigment con- 
sumption in 1985 and 1990 were made 
separately for the pulp and paper industries 
in the United States and Canada." 

Part 27, Paint-Pigments, Resins and Poly- 
mers, of the Annual Book of ASTM Stand- 
ards for 1982 is available from the Ameri- 
can Society for Testing and Materials. This 
part covers 27 new and revised standards 
and 37 standards adopted by the U.S. De- 
partment of Defense. Included are pigment 
test methods, pigment specifications, and 
general methods of testing.“ 
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A method of fine grinding iron oxide 
particles below 15 micrometers in narrow 
Size distributions is being utilized by 
Reichard-Coulston, Inc., thus gaining great- 
er color intensity per pound of pigment. 
Reichard-Coulston uses a two-bag stainless 
Steel system capable of producing 2,000 
pounds of iron oxide pigment per hour with 
up to 99% of this ground material collected 
in the bags. Currently this is the only 
operation of this type in the United States. 
Pigment, 40 micrometers in size, and steam 
are injected into a jet mill where autoge- 
nous grinding at high velocity accomplishes 
this reduction. Particles under 15 microme- 
ters are fed to the first baghouse for packag- 
ing in 50-pound bags. The second baghouse 
is used for further collection of iron oxide 
fines before exhaust air is vented to the 
atmosphere and also serves as a backup in 
case of a rupture in the primary bag. 
Heaters are incorporated in these bags to 
prevent dew point corrosion and to prevent 
condensation of steam, which can cause 
particle agglomeration. 


1Physical scientist, Division of Ferrous Metals. 
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Iron and Steel 


By Frederick J. Schottman'! 


Steel production continued to decline in 
1982 and dropped to the lowest production 
level since 1946 because of the recession. In 
December, the steel industry operated at 
about one-third of capacity. Shipments to 
all major markets were down sharply, but 
those to capital goods markets were particu- 
larly depressed. Because of financial losses 
caused by weak demand and weak prices, 
the domestic steel industry reduced invest- 
ment plans and closed capacity. 

Imports dropped less sharply than domes- 
tic shipments and gained a larger share of 


the U.S. market. Actions were taken under 
trade laws to restrict imports of dumped or 
subsidized steel. The steel industries in 
many older industrialized countries were 
contracting while some new capacity was 
being added in developing countries. 
Domestic Data Coverage.—Domestic da- 
ta for the iron and steel industry are devel- 
oped by the Bureau of Mines from the 
annual Blast Furnace and Steel Furnace 
Report. Of the 52 steel operations to which a 
survey request was sent, 100% responded. 


Table 1.—Salient iron and steel statistics 
(Thousand short tons unless otherwise specified) 


1978 1979 1980 1981 1982 
United States: 
Pig iron: 
Production _ 87,690 86,975 68,699 73,755 43,342 
Shipment 88, 543 87,781 69,445 74,218 48,449 
Annual avere composite price, per ton_ _ "RE 103 259 $204. 1 e 
1 for consumption 655 476 400 468 322 
Steel:! 
Production of raw steel: 
§õ§ö§;³ m nete e 116,916 116,226 94,689 101,462 64,143 
Stainless 1.954 2,107 1.701 11,743 1.235 
All other allo 18,161 18,008 15,445 717,623 9,198 
Total ——— — — "sí 137,031 136,341 111,835 120,828 274,577 
Capability utilization recent. 86.8 87.2 72.8 178.3 48.4 
Net shipments of steel mill produets 97,935 100,262 83,853 "88 450 61,567 
Finished steel annual average composite 
price ______- cents per pound " 17.957 20.006 21.655 24.224 25.271 
Exports of major iron and steel products® 3,271 3,400 4,729 3,557 2,367 
Imports of major iron and steel products® _ 22,027 18,428 16,355 20,818 17,385 
World production: 
Ff!!! 8 1557, 438 7585, 629 568,400 5557, 333 €500,026 
Raw steel (ingots and casting?) "787,944 "821,083 787,058 P777,359 €708,269 
‘Estimated. PPrelimin TRevised. 


ary. 
1 American Iron and Steel Institute (AISI). 


2Data do not add to total shown because of independent rounding. 
3Raw steel production capability is defined by AISI as the tonnage capability to produce raw steel for a sustained full 


order book. 
‘Iron Age. 
5U.S. Bureau of the Census. 
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Legislation and Government  Pro- 
grams.—The Environmental Protection 
Agency (EPA) expanded the use of “bubble” 
plans for air pollution control. Under a 
bubble plan, total emissions of a pollutant 
from an entire plant are regulated rather 
than from each source in the plant. The 
company is allowed to choose the most 
economical means to meet the overall 
standard, even though emissions from some 
of the individual sources may exceed source 
standards. Under the new EPA policy, the 
use of bubble plans, which had been allowed 
only in regions already meeting air quality 
Standards, was expanded to regions that do 
not yet meet the standards. However, a 
Federal court ruled that such a policy was 
not permitted under the Clean Air Act. At 
the end of the year, the issue was being 
appealed. EPA also issued rules allowing 
companies to bank credits for pollution 
control better than required by law. The 
credits could be used in the future for plant 
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expansion. 

EPA issued rules for water pollution by 
the iron and steel industry. EPA estimated 
that the rules would require the iron and 
Steel industry to spend $310 million by 1984 
for equipment for existing plants and $420 
million for new plants by 1990. However, 
these costs were significantly lower than 
the $1 billion expected to be needed for 
existing plants alone under regulations 
proposed earlier. In addition to easing some 
of the requirements of the earlier regula- 
tions, EPA proposed to allow bubble plans 
for water pollution. 

The Tax Equity and Fiscal Responsibility 
Act (Public Law 97-248) reversed some of 
the tax relief that had been provided to 
industry in 1981. Particularly important to 
capital-intensive, cyclical industries such as 
iron and steel, were changes that slowed 
down cost recovery and restricted leasing 
arrangements used to make use of invest- 
ment tax credits. 


DOMESTIC PRODUCTION 


Production and shipments of steel in 1982 
dropped to the lowest levels since 1946. The 
decline of the rate of capability utilization, 
as reported by the American Iron and Steel 
Institute (AISD, that began in the first half 
of 1981, continued through 1982. The rate of 
capability utilization, which was 88.6% in 
March 1981, was 59.3% in January 1982, 
rose slightly above 60% in February and 
March, and then fell to 34.0% in December. 
The average rate in 1982 was 48.4% com- 
pared with 78.3% in 1981. The drop in the 
rate of production was made more severe by 
a reduction of inventories by steel produc- 
ers, steel service centers, and steel consum- 
ers. According to the U.S. Department of 
Commerce, total end-of-year steel invento- 
ries decreased 26% from 30.0 million to 22.2 
million short tons. 

Domestic shipments of steel mill products 
in 1982, as reported by AISI, were 30% 
lower than in 1981 and 39% lower than in 
1979. Shipments to many major markets 
including the automotive industry, con- 
struction, and appliances in 1982 were down 
25% to 30% compared with those of 1981. 
However, shipments to the oil and gas, the 
railroad, and the nonelectrical machinery 
industries were down 56%, 53%, and 44%, 
respectively. 

Total domestic shipments of iron and 
steel castings were down by about one-third 


in 1982, according to Commerce data. Ship- 
ments included 6.39 million tons of gray 
iron, 1.80 million tons of ductile iron, 0.28 
million tons of malleable iron, and 1.03 
million tons of steel castings. The compara- 
ble figures for 1981 were 9.73 million, 2.20 
million, 0.42 million, and 1.75 million tons, 
respectively. 

The structure of the steel industry was 
changing rapidly during 1982. Major steel 
companies reported net losses of over $3 
billion in 1982, and several companies 
were forced into bankruptcy. Plans were 
announced to close several major steel 
mills, others were shut down indefinitely, 
and others were changing ownership. At 
the same time, capital investment was 
being reduced because of financial re- 
straints and uncertain future demand. 

Bethlehem Steel Corp. announced plans 
to eliminate about 20% of its capacity by 
1984. Iron and steelmaking and most rolling 
operations at its Lackawanna, N.Y., plant 
were to be ended, and operations at other 
plants were to be realigned. About 7,300 
jobs were to be eliminated at Lackawanna 
and another 2,300 at Johnstown, Pa. 
Bethlehem closed its electric furnace steel 
mill in Los Angeles, Calif., and announced 
its intention to close or sell a similar plant 
in Seattle, Wash. Including costs for closing 
plants, Bethlehem reported a net loss of $1.5 
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billion for the year. 

Kaiser Steel Corp. announced that it 
would discontinue iron and steelmaking at 
its Fontana, Calif., plant but planned to 
continue rolling operations using imported 
slabs. The company was negotiating with 
several groups, including its union employ- 
ees, for the possible sale of the plant. 

McLouth Steel Corp., the llth largest 
domestic steelmaker, filed for bankruptcy 
in late 1981 and was threatened with fore- 
closure and possible liquidation during 
much of 1982. Late in the year, the company 
was bought by Tang Industries, Inc. 

Early in 1982, Colt Industries, Inc., 
announced that it wished to sell its Crucible 
Steel Division specialty steel plant at Mid- 
land, Pa. After unsuccessful talks with po- 
tential buyers, the plant was closed. Howev- 
er, late in the year, Jones & Laughlin Steel 
Corp. agreed to buy the plant and reopen at 
least part of it in 1983. 

National Steel Corp. announced that it 
would not continue investing in its Weirton, 
W. Va., plant. The employees at the plant 
organized a new company. and at yearend 
were negotiating with National to buy the 
plant. A consultant’s report advised that for 
the new Employee Stock Ownership Plan 
company to succeed, workers would have to 
give up about 32% of current wages and 
benefits. 

The United States Steel Corp. (U.S. S.) 
shut down its Fairfield, Ala., plant inde- 
finitely. At the time of the shutdown, the 
plant had 3,300 active employees and anoth- 
er 6,000 on layoff. Steel production was not 
expected to start again before 1984 when a 
new seamless pipe mill is to be completed. 
Despite the slump in demand for oil-country 
tubular products, construction of the new 
pipe mill was proceeding. This was at least 
in part because major customers for the 
pipe were involved in financing its construc- 
tion. These customers provide a relatively 
firm market for the new mill's production. 
U.S.S. reorganized some of its other steel 
operations in order to make the most effi- 
cient use of its facilities. Four plants in the 
Pittsburgh, Pa., area were combined into a 
new Mon Valley Works. Two continuous 
caster projects were delayed, one at the 
Edgar Thomson plant in the Mon Valley 
Works and one at the Lorain-Cuyahoga 
Works in Ohio. Construction continued on a 
new $250 million rail mill at the South 
Works in Chicago. 

Armco Inc. postponed a $671 million proj- 
ect to increase its pipe capacity because of 
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the poorer outlook for pipe. However, work 
continued on a $95 million continuous cast- 
er at Ashland, Ky., that will eventually 
produce billets for the pipe mill. In Armco's 
specialty steel operations, a second slab 
caster began operating at Butler, Pa., and a 
new horizontal bloom caster was planned 
for the Baltimore, Md., stainless steel plant. 

Wheeling-Pittsburgh Steel Corp. dis- 
cussed a joint venture with Kobe Steel Ltd. 
of Japan to build a $140 million pipe mill at 
Allenport, Pa. However, talks were ended 
when the market weakened. The Buffalo, 
N.Y., integrated steel plant of Republic 
Steel Corp. was closed indefinitely. Timken 
Co. continued construction of its new $500 
million electric furnace steel plant near 
Canton, Ohio, but delayed its completion for 
6 months until the autumn of 1985. 

Hanna Furnace Corp. permanently closed 
the two merchant pig iron blast furnaces at 
Buffalo, N.Y. Armco shut down its Houston, 
Tex., direct-reduction plant because of a 
sharp increase in natural gas prices. 

H. K. Porter Co. closed the Huntington, 
W. Va., plant of its Connors Steel Co. 
subsidiary, but the plant was reopened as 
Steel of West Virginia, Inc. After the bank- 
ruptcy of Penn-Dixie Industries, the Penn- 
Dixie Steel Corp, of Kokomo, Ind., was 
reorganized as Continental Steel Corp. 
Guter] Special Steel Corp., Lockport, N.Y., 
filed for bankruptcy but continued oper- 
ations under Chapter 11 of the Bankruptcy 
Act. 

Because of the weak financial condition of 
many domestic steel producers and because 
of the threat to jobs from lower-priced 
imported steel, many steel companies 
received concessions from labor unions. 
However, the coordinated bargaining group 
of eight of the largest steel companies twice 
negotiated tentative agreements with the 
United Steelworkers of America to replace 
the contract due to expire in 1988, but both 
agreements were rejected by votes within 
the union. Most major steel companies re- 
duced salaries and benefits for salaried 
workers and eliminated many salaried jobs. 

Materials Used in Ironmaking.—Ma- 
terials needed in ironmaking are shown in 
tables 3 and 5. Domestic pellets charged to 
blast furnaces in 1982 totaled 41.5 million 
tons, and sinter charged amounted to 17.8 
million tons. Pellets and other agglomerates 
from foreign sources amounted to 6.0 mil- 
lion tons. A total of 10.2 million tons of iron 
ore was consumed by agglomerating plants 
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at or near blast furnaces in producing 17.8 
million tons of agglomerates. Other materi- 
als consumed by agglomerating plants were 
2.4 million tons of mill scale, 0.9 million 
tons of flue dust, 1.0 million tons of coke 
breeze, 83,000 tons of anthracite, and 3.9 
million tons of fluxes. 3 

Blast-furnace oxygen consumption to- 
taled 16.1 billion cubic feet according to 
AISI. Blast furnaces, through tuyere injec- 
tion, consumed 16.1 billion cubic feet of 
natural gas; 3.2 billion cubic feet of coke 
oven gas; 105 million gallons of oil; 56.2 
million gallons of tar, pitch, and miscella- 
neous fuels; and 90,000 tons of bituminous 
coal. 
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Materials Used in Steelmaking.—In addi- 
tion to the materials shown in tables 8 and 
9, steelmaking furnaces, according to AISI, 
consumed 0.27 million tons of fluorspar, 
0.58 million tons of limestone, 4.19 million 
tons of lime, 0.52 million tons of other 
fluxes, and 108 billion cubic feet of oxygen. 
Metalliferous materials consumed in do- 
mestic steel furnaces, per ton of raw steel 
produced, averaged 1,152 pounds of pig iron, 
1,083 pounds of scrap, 25 pounds of ferroal- 
loys, and 5 pounds of ore and agglomerates. 
The revised figures for 1981 were 1,180 
pounds of pig iron, 1,046 pounds of scrap, 28 
pounds of ferroalloys, and 5 pounds of ore 
and agglomerates. 


PRICES 


The annual average composite price for 
finished steel in 1982, as reported by Iron 
Age, was 25.271 cents per pound, an in- 
crease of 4.3% over the price in 1981. This 
percentage increase was the smallest since 
1973. The composite price increased only 
slightly from 25.195 cents per pound in 
December 1981 to 25.297 cents per pound in 
December 1982. The composite price for pig 
iron, according to Iron Age, was unchanged 
during the year at $213 per ton. 

Because of the extremely weak market, 
discounts of 10% to 20% from list prices for 
domestic products were common in the 
second half of the year for products such as 
Structural shapes, plates, and sheet. In 
coastal areas, imported steel in such forms 
was sometimes available at 30% to 40% 
below list. | 

Minimills tried to raise prices on products 
as demand for bars and light structurals 
strengthened early in 1982 but the prices 
fell as the market deteriorated. Typical 


prices for merchant-grade products of about 
16 cents per pound early in the year fell to 
below 14 cents per pound in some areas in 
the second half of the year. In response to 
competition for minimills, some integrated 
mills changed their pricing policy for com- 
petitive products. One integrated producer 
established a separate price for steels pro- 
duced by electric furnaces and continuous 
casting and for those produced in oxygen or 
open-hearth furnaces or by ingot casting. 

Prices for oil country tubular goods and 
line pipe dropped sharply in 1982. Prices 
were discounted as much as 50% and near 
the end of the year, U.S.S. cut its list prices 
by 20%. Dealers and consumers had built 
up stocks during 1981 when they had ex- 
pected continued strong demand and tight 
supplies. When drilling activity declined, 
demand for pipe and tube from steel produc- 
ers fell sharply and some dealers were 
forced to sell their stocks at distress sale 
prices. 


FOREIGN TRADE 


Exports of major iron and steel products 
from the United States decreased by over 
33% in 1982 compared with those of 1981 
because of generally weak foreign markets, 
strong competition from foreign producers, 
and a strong U.S. dollar. As in previous 
years, Canada and Mexico were the most 
important buyers of U.S. steel, taking 21% 
and 16% of total exports, respectively. How- 
ever, exports to Mexico were down 62% 
because of economic problems in Mexico. 
Saudi Arabia, Egypt, Italy, and Venezuela 
were other important markets for exports. 


Imports of major iron and steel products 
decreased in 1982 compared with those of 
1981, but they gained a larger share of the 
U.S. market. The high value of the U.S. 
dollar for foreign exchange and generally 
weak prices in world steel markets made 
foreign steel strongly competitive in the 
United States. 

The European Economic Community 
(EEC) and Japan supplied 5.6 million and 
5.2 million tons, respectively, of steel mill 
products. Among the EEC countries, the 
Federal Republic of Germany, France, and 
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Belgium-Luxembourg supplied 2.1 million, 
1.0 million, and 0.9 million tons, respective- 
ly. Other leading suppliers were Canada, 1.8 
million tons and the Republic of Korea, 1.1 
million tons. 

Over 100 trade complaints were filed by 
US. steel producers in 1982 against alleged- 
ly subsidized or dumped steel imports. 
Many of these complaints led to extra 
tariffs or negotiated restrictions on imports. 

In January, 7 major U.S. steel producers 
filed 132 complaints against imports of vari- 
ous carbon and alloy steel products from 11 
countries. The complaints included both 
dumping and subsidization cases. Immedi- 
ately after the complaints were filed, the 
U.S. Department of Commerce suspended 
the trigger-price mechanism that had been 
in effect to discourage and detect unfairly 
priced imports. After investigating the com- 
plaints, Commerce and the International 
Trade Commission (ITC) made positive find- 
ings in many cases that could have resulted 
in extra import duties. In some cases the 
extra duties were applied, but in others, the 
countries involved agreed to eliminate sub- 
sidies or dumping. À major agreement was 
negotiated with the EEC to limit exports to 
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a maximum share of the U.S. market for 
each of 10 product categories. The market 
shares, which were based on recent import 
levels, ranged from 2.2% for tin plate to 
21.85% for sheet piling, with a weighted 
average for all covered products of 5.5%. In 
addition, the EEC agreed to cooperate to 
control exports of pipe and tube if they 
exceeded 5.9% of the U.S. market. The 
agreements were to be in effect from Nov- 
ember 1, 1982, until the end of 1985. Togeth- 
er, the agreements covered almost all steel 
imports from the EEC except specialty 
steel. 

The U.S. specialty steel industry also filed 
dumping and subsidy complaints against 
imported steel from specific countries. Some 
of these cases resulted in penalty import 
duties or negotiated settlements. As the 
result of an unfair trade practices com- 
plaint brought in late 1981, the President of 
the United States determined in November 
1982 that the domestic specialty steel indus- 
try was being injured by subsidized imports. 
The President directed the U.S. Trade Rep- 
resentative to begin negotiations with the 
countries named in the complaint, but he 
also requested that the ITC investigate 
whether the industry should have broader, 
temporary relief against imports from all 
countries. 


WORLD REVIEW 


For the third year, world production of 
pig iron and steel decreased. Production of 
steel in 1982 was 14% below that of 1979, 
leaving a large excess in production capaci- 
ty. Because of low operating rates and low 
free-market prices, many steel companies 
operated at a loss. In many countries, steel 
industries requested Government help in 
the form of financial aid, market restraints 
to maintain domestic prices, or trade protec- 
tion. 

Belgium.—A consultant’s report recom- 
mended that the steelmaking capacity of 
Cockerill Sambre S.A. be reduced from 9.4 
to 6.3 million tons per year and that 3,500 
jobs be eliminated. Several other plans call- 
ed for similar cuts. The company was forced 
toward such cuts by the refusal of the EEC 
to approve any restructuring plan that did 
not include major capacity reductions and 
by the threat of the national Government to 
withhold any further subsidies. However, 
the plans resulted in strikes and civil unrest 
in Wallonia where Cockerill plants are 
located. 

Canada.—Because of reduced demand for 


steel, Canadian steel producers cut back 
production, laid off workers, reduced pay, 
and deferred capital investment. Stelco Inc. 
delayed the completion of a new 145,000- 
ton-per-year bar mill for 12 months. Dofasco 
Inc. reduced planned capital spending by 
40%. However, a new $360 million, 1.2- 
million-ton-per-year hot-strip mill was still 
expected to be finished in 1983. The Algoma 
Steel Corp. Ltd. slowed work on a 300,000- 
ton-per-year seamless pipe mill, delaying 
the expected completion date from early 
1984 to late 1984. Algoma also postponed 
the construction of a 500,000-ton-per-year 
coke oven battery. 

European Economic Community.—The 
EEC continued to try to control the Europe- 
an steel market through a system of volun- 
tary and mandatory production quotas, 
pricing regulations, and controls on the 
quantity and price of imports. Within the 
EEC countries, independent steel compa- 
nies, usually small electric furnace plants, 
complained that the system of market con- 
trols worked to the benefit of larger, state- 
subsidized companies. 
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Under an agreement made in 1981, state 
subsidies to the steel industry were to be 
used only for restructuring the steel indus- 
try within plans approved by the EEC. The 
EEC desired to reduce capacity by about 35 
million tons per year by 1985 and rejected 
several national plans that did not include 
significant reductions in capacity. 

France.—The publication of a plan to 
restructure the state-owned part of the steel 
industry that would result in a loss of up to 
12,000 jobs resulted in widespread demon- 
strations by steelworkers. The restructur- 
ing is needed under an EEC requirement 
that subsidies to the steel industry be elimi- 
nated by the end of 1985. The restructuring 
plan included $4.3 billion of state aid 
through 1985. 

State-owned Aciéries et Laminoirs de Lor- 
raine (Sacilor) took over Ugine Aciers, the 
specialty steel subsidiary of Péchiney Ugine 
Kuhlmann. The action brought all of the 
French specialty steel industry under the 


control of the two major nationalized steel 


companies. 

Germany, Federal Republic of.—German 
steel companies were attempting to re- 
structure the industry, and Government aid 
was requested because of losses suffered by 
the industry. Estel NV, the company 
formed in 1972 by the merger of Hoesch 
Werke AG of the Federal Republic of Ger- 
many and Hoogovens IJmuiden BV of the 
Netherlands, was redivided. Various possi- 
ble mergers were discussed, especially a 
merger of Hoesch Werke AG with Friedrich 
Krupp Huttenwerke AG. Arbed Saarstahl 
was formed by the merger of the German 
subsidiaries of Arbed S.A. The new compa- 
ny ended iron and steelmaking at Neun- 
kirchen when a new oxygen-furnace shop 
started up at Völklingen. 

The direct-reduction plant at Emden own- 
ed by Nordferro, a joint venture of Sydva- 
ranger AS of Norway and Korf Stahl AG, 
was closed. Higher than expected natural 
gas prices and low scrap prices made the 
plant uneconomical. 

India.—A new integrated steel mill was 
under construction at Visakhapatnam for 
Rashtriya Ispat Nigam Ltd., a new company 
set up by the Indian Government. The plant 
has a planned capacity of 1.3 million tons 
per year by 1986 and 3.7 million tons per 
year by the end of 1987. Negotiations were 
underway for equipment and construction 
of new integrated steel mills at Vija- 
yanagar and Daitari. The Daitari plant had 
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originally been intended for Paradip but it 
was moved to an inland site reportedly 
because of high winds along the coast. 

Expansion projects were planned for the 
state-owned steel mills at Bhilai and Bokaro 
and at the privately owned The Tata Iron & 
Steel Co. Ltd. 

Japan.—Japanese steel production de- 
clined again in 1982, and by late in the year 
investment plans were being modified to 
reflect the weakness expected in steel mar- 
kets in the near future. Most investments 
were to replace older equipment or for 
equipment such as continuous casting 
machines to reduce costs. 

Although demand for seamless pipe and 
tube fell in 1982, Nippon Steel Corp., Nip- 
pon Kokan K.K., and Kawasaki Steel Corp. 
continued expansion projects. Sumitomo 
Metal Industries Ltd. completed a new 
660,000-ton-per-year seamless tube mill at 
its Kainan works. 

Mexico.—The startup of the new 2- 
million-ton-per-year direct-reduction plant 
at the steel mill of Siderürgica Lázaro 
Cárdenas Las Truchas S.A. (Sicartsa) was 
delayed past 1982. The first two of four 
reactors were expected to begin production 
in late 1983 while startup of the other two 
may be delayed till 1984. Contracts were 
signed for other equipment for the Sicartsa 
expansion including four 220-ton electric 
furnaces and three 2-strand continuous 
casters. When the new facilities are in 
operation in the mid-1980's, the raw steel 
capacity of the plant will be increased from 
1.3 million to 3.3 million tons per year, with 
the additional production going to a new 
plate mill. 

Productos de Acero S.A., a rod and wire 
producer, ordered electric furnace and con- 
tinous casting equipment to supply 200,000 
tons per year of billets to its rod mill. 

Nigeria.—Production of direct reduced 
iron and steel began at the new Delta Steel 
Co. Ltd. steelworks near Warri. The plant 
has two Midrex direct-reduction units, four 
130-ton electric furnaces, and direct casting 
machines. Designed capacity is about 1.1 
million tons per year. About one-third of the 
semifinished billets will be rolled at Warri 
while the other two-thirds will be sent to 
three other Nigerian rolling mills. 

Philippines.—The National Steel Corp. of 
the Philippines was negotiating with possi- 
ble suppliers of equipment for its Iligan City 
steelworks. Plans included a 1.5-million-ton- 
per-year direct-reduction plant using do- 
mestic coal, three 200-ton electric furnaces, 
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and two slab casting machines. 

Saudi Arabia.—Saudi Iron & Steel Co. 
began production at its reinforcing bar 
plant in Al-Jubail Province. The plant has 
two Midrex direct-reduction units and a 
raw steel capacity of 900,000 tons per year. 

South Africa, Republic of.—The Union 
Steel Corp. Ltd. signed a contract with 
Fluor Engineers S.A. (Pty.) Ltd. for the 
construction of a  250,000-ton-per-year 
sponge iron plant for its steelwork in 
Vereeniging. The plant will use a plasma 
process developed by Chemische Werke 
Huels AG. 

Taiwan.—China Steel Corp. began oper- 
ation of a second blast furnace, a third basic 
oxygen furnace, and hot-strip and cold- 
rolled-strip mills. The new facilities raised 
the company’s raw steel capacity to 3.2 
million tons per year. However, because of 
worldwide overcapacity for steel produc- 
tion, plans for further expansion were de- 
layed indefinitely. 

U.S.S.R.—The large Magnitogorsk and 
Kuznetsk integrated steel plants will be 
modernized by 1990. The open-hearth fur- 
naces at Magnitogorsk, one of the largest 
steel plants in the world, will be replaced by 
oxygen furnaces and capacity will be in- 
creased. At Kuznetsk, the open hearths will 
be replaced by electric furnaces. 

United Kingdom.—The British Steel 
Corp. (BSC) continued to shrink as it closed 
several small operations. The company 
announced plans to maintain raw steel 
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capacity at 15.8 million tons per year while 
reducing employment from 92,000 to 75,000 
workers over several years. However, under 
the pressure of continuing losses caused by 
the recession, company officials suggested 
that the relatively modern Ravenscraig 
plant in Scotland might be closed. The 
Government extended by 2 years, until 
March 1985, the deadline for BSC to become 
profitable and independent of subsidies. 

Venezuela.—Corporación Venezolana del 
Guayana, also known as CVG, and U.S. S. 
permanently closed their jointly owned 1- 
million-ton-per-year Minorca iron briquette 
plant. The 8-year-old plant had operated at 
a loss because of technical problems and 
weak markets for its products. 

The Government of Venezuela enacted a 
law permitting it to borrow $2.2 billion to 
finance the initial stage of the Empresa 
Siderurgia de Zulia C.A., also known as 
Siderzulia, coal and steel project, which 
includes a 390,000-ton-per-year coke plant 
and a 530,000-ton-per-year steel rolling mill. 
Eventually, the $7 billion project is intend- 
ed to produce 5.5 million tons per year of 
steel products. However, it has been delayed 
from original plans because of worldwide 
overcapacity for steel. Initial plans for the 
steel mill included iron smelting and steel- 
making, but under the new first-stage plan 
the mill will roll semifinished steel from 
other Venezuelan plants. 


TECHNOLOGY 


Various combinations of top and bottom 
injection in the oxygen steel furnace con- 
tinued to be developed. The new processes 
result in higher yields, better removal of 
some impurities, and better recovery of 
alloying elements? The  argon-oxygen 
process was used for the production of high- 
quality carbon and low-alloy steel.* 

A practice to produce stainless steels 
from ores combining the use of electric 
furnaces (EF), basic oxygen furnaces, and 
argon-oxygen decarburization (AOD) was 
reported. The practice was claimed to result 
in better recovery of alloying elements, 
higher productivity, and lower energy con- 
sumption compared with conventional 
EF-AOD practice.* 

Continuous annealing processes have 
been developed that result in steel with the 
high formability and aging resistance need- 
ed by important sheet consumers such as 
the automotive industry. The processes also 


offer advantages over batch annealing in 
the production of certain high-strength 
steels. 

Two approaches to reduce electrode con- 
sumption in electric furnaces were report- 
ed. A commercial-size, direct-current fur- 
nace was in use and reported significantly 
lower electrode and refractory wear than in 
a conventional furnace.“ Systems for water- 
cooling electrodes have been developed. Sav- 
ings of about 20% on electrode consumption 
were achieved by reducing oxidation of the 
exposed portion of the electrodes.’ 

Pilot plant development continued on 
several coal-fueled processes for smelting 
iron.* These processes may be the successors 
to the blast furnace in regions that have 
coal but lack inexpensive natural gas used 
in the most successful direct-reduction 
processes. Commerical plants using two of 
the new processes are planned.“ 
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!Physical scientist, Division of Ferrous Metals. 
S. Latest Advances in the Ox 
Processes. Iron & Steelmaker, v. 9, No. 3, March 


making 
1982, 82, PP. Re 
J. F. Economics of BOF, Em Stirring 


and gro re Bl in the Stee 4 
rwr iron and Stee ., v. 59, No. 12, December 198 


3Andreini, R. J., and A. J. Farmer. Advantages and 
Limitations of AOD Refining in the Production of Carbon 
and Low 8 Fo Iron & Steelmaker, v. 10, No. 3, 
March 1983, pp. 20- 2034 

* K., H. Azuma, T. Hiyama, and K. Sugimura. 
Stainless Steelmaking by the AOD Process. Iron & 
Steelmaker, v. 9, No. 11, November 1982, pp. 29-33. 


en Steel- 


5Mould, P. R. An Overview of Continuous-Annealing 
8 N 128 for 13 2 Sheet Products. J. Metals, v. 34, No. 
y 19 


p. 1 
_Brombitt, ep L., aud P. L. onon, Jr. (ed.). Metallur- 
. The Metallurgical Society of AIME. Warrendale, Pa., 


982. 
*Metal Bulletin. DC Electric Furnace at SMS. No. 6710, 
Aug. 3, 1982, p. 25. 
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Moore, J. J. An Examination of the New Direct 
Smelting Process for Iron and Steelmaking. J. Metals, v. 
84, No. 6, June 1982, pp. 39-47. 

Skillings, D. N., Jr. Korf and Vóest-Alpine Officially 
Present New KR Process. Skillings' Min. Rev., v. 71, No. 
89, Sept. 25, 1982, pp. 6-8. 

Elvander, H. L, and R. A. Westman. The Inred Process— 
A Revolutionary Method to Produce Hot Metal. Iron and 
Steel Eng., v. 59, No. 4, April 1982, pp. 57-60. 

Mathisson, G. PLASMARED— The Low-Energy Coal- 
Based Direct Reduction Process. Iron and Steel Eng., v. 59, 
No. 5, May 1982, pp. 49-50. 

Sanzenbacher, C. W., J. A. Lepinski, and M. R. Jones. 
Production of Direct Reduced Iron Using Coal. Iron and 
Steel Eng., v. 59, No. 10, October 1982, pp. 23-28. 

?Metal Bulletin. SKF Plasma DR for Yugoslavia. No. 


6679, Apr. 8, 1982, p. 29. 


. Ivaco Keen to Launch Inred Plant. No. 6694, 
June 8, 1982, p. 27. 


Table 2.—Pig iron produced and shipped in the United States in 1982, by State 


State 


Pennsylvania pe NE Hore S us Sa s asa 
California, Colorado, Utah. 


Kentucky, Maryland, Texas, West Virginia 


Total or average 


Shi from furnaces 
Production pped poa Average value 
(thousand 8 85 aed Value per ton at 
to 
short tons) short tons) (thousands) rnace 
940 856 $193,884 $226.50 
2,2 2,261 449,47 198.79 
13,525 13,527 2,717,899 200.92 
4,144 4,149 66,492 184.74 
1,005 1,079 229, 213.03 
7,870 7,876 1,780,503 6. 
5,448 5,491 1,187,516 216.21 
1,962 1,96 12,1 210.15 
6,184 6,249 1,318,105 210.13 
43,342 43,449 9,050,837 208.31 


Table 3.—Foreign iron ore and 
manganiferous iron ore 
(excluding SEE apa consumed in 
manufacturing pig iron 
in the United States, by source 


(Thousand short tons) 

Source 1981! 1982? 
Australia 250 zx 
J!! ³·¹ 37 197 
JJ;»;—bu. _ 8 492 1,876 
Venezuela _____________ 1,968 1,171 
Other countries 130 59 
Total* o centu 2,878 3,302 


IExcludes 11, 404,938 tons used in | making agglomerates. 
2Excludes 7, 931 305 tons used in making agglomerates. 
Data may not add to totals shown because of independ- 


ent rounding. 
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Table 4.—Pig iron shipped from blast furnaces in the United States, by grade’ 


1981 1982 
Grade antiy aue u aniy Value 
thousan Total Average thousan Total Average 
short tons) (thousands) per ton short tons) (thousands) per ton 
Foundry ----------------- 429 $87,711 $204.46 195 $39,839 $204.30 
Base. oe AA 71,922 14,810,426 205.92 42,184 8,799,327 208.59 
Bessemer_______ 411 88,491 215.31 572 105,288 184.07 
Low phosphorus ___________~_ W W W W W W 
Malleable ________________ 931 215,637 231.62 368 80,700 219.29 
All other (not ferroalloys ) _ _ _ _ 524 106,454 203.16 130 25,683 197.56 
Total or average __________ 274,218 15, 308,719 206.27 43,449 9,050,837 208.31 


W Withheld to avoid disclosing company proprietary data; included with All other." 
Includes molten iron transferred directly to steel furnaces. 
2Data do not add to total shown because of independent rounding. 
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Table 6.—Number of blast furnaces in the United States, by State 


1981 1982 
State In Out of In Out of 
blast! blast Total past! blast Total 
Albania ¿uc ʃ¹ ¹ cer eeu 3 3 6 1 5 6 
California. - - - -----—-----------—--————- 3 1 4 1 3 4 
Colorado: ĩ ]] . eS 3 1 4 nen 4 4 
1 . ee e s 6 2 8 2 6. 8 
| Cs 11 u ep oa a Ry CS ut 18 4 22 8 14 22 
Kentucky. k 2 ie 2 1 1 2 
//;0;Ä§˙Ü;—1 ah 2 2 4 1 3 4 
Michigan `- - - ĩð 7 2 9 5 4 9 
New York c ecu ee SL ete 4 5 9 1 8 9 
Qu c cat AU Mi ¶ csi LE On 14 9 23 11 10 21 
Pennsylvania ___ 17 23 40 7 33 40 
To 0 8 2 M 2 1 1 2 
Utah —.— n os i, my eoe en ove 2 1 3 1 2 3 
West Virginia 3 1 4 2 2 4 
Total; pus . 8 86 54 140 42 96 138 
1In blast for 180 days or more during the year. 
Table 7.—Steel production in the United States, by type of furnace 
(Thousand short tons) 
Y are Elect Total 
ear oxygen ric o 
hearth converter 

1918 A e as ³ÜW6. ³o T um 21,810 83,484 82,231 137,031 
/ͤĩõĩÜ˙ðͥüÄu ³⁰¹wmuA... ʒ ũ nm. 88 19,158 83,256 33,927 136,341 
T980 a Ia ⁰mʒm x a u a s 13,054 67,615 31,166 111,835 
))]))))!!!..k..k.k.kö;wsĩ;ñ é 13,452 73,231 734.145 7120,828 
108A o e nnd e uc e 6,110 45,309 23,158 74,511 


Source: American Iron and Steel Institute. 


Table 8.—Metalliferous materials consumed in steel furnaces: in the United States 


(Thousand short tons) 
I 2 l tes? Iron 
Year "m" ee D sQ 

Domestic Foreign Domestic Foreign ° scrap 
IUIS a Ss ccce 110 537 1365 79 83,577 1,917 10,915 
CCC A sd 73 409 1146 74 81.948 1.978 71.715 
1980 pt ee 45 244 1111 50 65,543 1.603 61.930 
JJC 27 207 143 34 71,284 1,663 63,195 
1982 oc Bee 29 64 31 58 42,941 947 40,879 

"Revised 


1Basic oxygen converter, open-hearth, and electric furnace. 

3Consumed in integrated steel plants only. 

Includes ferromanganese, spiegeleisen, silicomanganese, manganese metal, ferrosilicon, ferrochromium, and 
ferromolybdenum. Includes ferroalloys added to steel outside the furnace. 
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Table 9.—Consumption of pig iron in the United States, by type of furnace or other use 


1980 
Type of furnace 

or other use Thousand Percent 

short tons of total 
Basic oxygen converter 56,414 81.7 
n-hearth _____________ 8,606 12.5 
Electric __  _ _ _ _ 855 1.2 
Cupolg usu u ee 698 1.0 
Airandotherfurnaces! |. _ _ |... 299 A 
Direct casting 2,182 8.2 
Totasdid?ihʒ 69,053 100.0 


1981 


Thousand 
short tons 


62,162 
8,867 
583 


685 
254 
2,489 


15,040 


Includes vacuum-melting furnaces and miscellaneous melting processes. 
Castings made directly from blast furnace hot metal. Includes ingot molds and stools. 
*Data may not add to totals shown because of independent rounding. 


Percent 
of total 


82.8 
11.8 

8 

9 

3 

3.3 
100.00 


Table 10.—Consumption of pig iron! 


in the United States, by State 


9,053 
*44,409 


(Thousand short tons) 
State 1981 
Alabama 2,583 
Arkansas. ____________ _ 
California 1,751 
Connecticut 9 
„ a DD E 3 
Illinois -——----------— 5,432 
Indiana- —_------------- 18,287 
I/%/»ͤ»é G nc a 
Maine. o AA (3) 
Massachusetts 19 
Michigaeãe n 5,869 
Minnesota 30 
issouri __ _ _ _ _ _ _ _ _ _ 10 
Nevada (3) 
New Jersey 4 
ew York _____________ 2,374 
North Carolina 
Ohio. ³˙ 8886 11,880 
Oklahoma _____________ 13 
Pennsylvania ___________ 14,444 
"ORGS a z hs eect a TREE 1,262 
Virginia ______________ 23 
West Virginia 2,565 
Wisconsin _____________ 69 
Undistributed® __________ 78,318 
Total 75,040 
Revised. 
! Includes molten pig iron used for ingot molds and direct 
castings. 
2Less than 1/2 unit. 


JIncludes Colorado, Florida, Kentucky, Maryland, New 


Hampshire, 
nessee, Utah, and Washington. 


on, Rhode Island, South Carolina, Ten- 


Pata do not add to total shown because of independent 


rounding. 
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Table 11.—U.S. exports of major iron and steel products 


1980 
Product 
Steel mill Med 
edi billeta, slabs, sheet 
PIC MC cer im sa 912,310 
Wire rods ______________ 212,823 
sot shapes, 3 inches and 
11! M e Sa ss 151,075 
Structural Shapes, under 3 inches 234 
Sheet piling __ - ---------—- 2,677 
Plalól  — 88 207,840 
Rails and track accessories 130,016 
Wheels and axles__________ 4,520 
Concrete reinforcing bars 166,171 
Bars, carbon, hot-rolled |... 80,913 
Bars, alloy, hot- rolled 128,587 
Bars, cold finished _________ 28,442 
Hollow drill steel! 4,241 
pe and tubing 470,168 
ag oe nln d ne eet 42,648 
Nails, brads, spikes, staples_ _ _ _ 1,600 
Blackp latë s 8 179,459 
Tinplate d terneplate 701,023 
Sheets, hot-rolled..... _______ 211,291 
Sheets, cold-rolled _________ 145,462 
Strip, hot-rolled___________ 40,764 
pe cold- rolled 44,320 
Plates, et strip, galvanized, 
coated or cla dd 193,134 
Tel 4,100,718 
Other steel products: 
Plates and sheets, fabricated XS 28,163 
Structural shapes, fabricated. _ _ 175,035 
hitectural and ornamental 
WORK u L U ua ETE NEIE 10,405 
Sashes and frames 12,470 
Pipe and tube fittings |... 50,104 
Pipe and tubing, coated or lined _ 18,012 
E: ts and nuts an 
orgings --------------- ; 
Cast-steel rolls 4,265 
Railway track material! 4,503 
r 407,101 
Iron products: 
Cast-iron pipes, tubes, fittings _ _ 86,245 
Iron casting 134,714 
Total u; u ͥ Lu xL uu 220,959 
Grand total 4,728,778 


1Data do not add to total shown because of independent rounding. 


Value 


$249,092 


70,291 


83,950 
21,196 


1,664 
119,042 
65,289 


108,685 


2,596,619 


52,913 
313,644 


947,094 


140,661 
83,755 


224,416 


3,728,129 


1981 
Quantit 


540,600 
102,688 


36,598 
51,534 


131,266 


2,903,863 


40,244 
172,388 


443,796 


95,386 
113,521 


208,907 


3,556,566 


$154,511 
8 


Quantit Value 
(short tono (thousands) (short ieee) (thousands) (short ton} (thousands) 


94,686 


12,275,267 


66,404 
390,526 


11,138,745 


145,519 


7 


234,517 


13,648,528 
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1982 


Quantit 


Table 12.—U.S. imports for consumption of pig iron, by country 


1980 
Country Quantity Value 
(short tons) (thousands) 
Australia 46,482 $6,258 
. . sas MS 
EREN EE EIE 8 84,862 10,123 
Opec ͤͤͤ 222,365 39,837 
China m P nem 
Francdee9 8,746 1,303 
South Africa, Republic of- 18,885 2,608 
Sweden 18,658 2,884 
Venezuela aaa Et a 
BÉ ee 33 24 
Total)... 400, 031 63,036 


Data may not add to totals shown because of independent rounding. 


1981 
Quantity Value 
(short tons) (thousands) 
3,707 $470 
27 12 
138,951 15,443 
267,877 46,658 
4,833 171 
45,988 6,972 
4,526 430 
2,204 236 
12 21 
468,125 71,013 


Value 


362,299 $82,066 
25,150 13,374 
56,399 36,992 

9,580 11,761 
5,623 3,4 
121,930 89,111 

,490 ,256 
2,711 11,501 

114,740 29,705 
31,014 18,083 
48,262 41,303 
17,400 25,471 

1,447 3,523 

430,630 791,252 

26,269 49,539 
7,089 24,232 
71,888 17,897 

240,127 118,870 

62,191 42,744 

770 52,198 
27,488 18,709 
25, 421 42,991 
67,395 51,447 
1,842,313 1,601,431 
23,216 52,335 
119,303 268,678 
5,578 14,609 
10,137 39,514 
41,578 293,573 
16,037 21,630 
70,601 114,964 
46,139 89,277 
3,206 10,987 
6,611 7,544 

342,406 913,111 

113,185 160,091 
69,548 š 

182,733 219,613 

2,961,452 2,134,155 
1982 
Quantity Value 
(short tons) (thousands) 

8,506 $527 
1,202 200 
146,413 16,313 
127,337 26,995 
17,116 1,560 
1,624 329 
19, 445 2,966 
57 49 

321,702 48,940 
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Table 13.—U.S. imports for consumption of major iron and steel products 


1980 1981 1982 
Product Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 
ade m ia, boom, 
looms, billets, slabe, sheet 
J 86 155,345 $51,802 790,062 $212,449 716,588 $180,612 
Wirer C 829,272 347,210 888,456 88,315 961,768 366,267 
5 shapes, 3 inches and 
JJ eee eee 1,739,543 589,762 1,976,769 121,669 1,483,486 544,550 
Structural shapes, under 3 inches 136,939 49,960 105,412 38,027 9,711 21,132 
pei piling ___ 89,423 33,750 98,718 40,512 114,864 50,810 
. es 2,059,710 670,729 2,447,687 900,595 1,619,538 565,989 
Rails and track accessories 1.164 106,264 2,877 109,788 320,353 135,445 
Wheels and axles 142,906 101,150 35,702 30,955 19,936 18,682 
Concrete reinforcing bars 78,641 23,110 52,647 15,415 51,675 12,700 
Bars, carbon, hot-rolled _ _ _ _ _ _ 366,659 129 418,006 163,516 297,493 118,733 
Bars, alloy, hot-rolled ___ _ _ _ _ 129,147 90,054 176,571 119,706 164,414 112,848 
Bars, cold finiss eddi 146,786 145,251 231,278 219,096 218,317 211,012 
Hollow drill steel! 1,814 1,742 1,442 1,588 1,462 1,761 
Welded pipe and tubing 1,862,058 824,876 2,740,842 1,414,377 2,124,745 1,124,642 
Other pipe and tubing 1,914,540 1,262,704 3,827,736 3,157,481 2,984,566 3,021,885 
Wire oo ee ec 414,429 9, 412,802 332,389 346,52 1,039 
Wire nails 292,169 152,841 303,471 160,045 264,388 140,491 
Wire fencing, galvanized _ _ _ _ _ 8,318 6,430 8,446 6,419 8,457 5,825 
Blackplate. —------------ 68,250 21,365 97,836 41,353 119,395 50,482 
Tinplate and terneplate _ _ _ _ _ _ 309,292 179,232 288,414 180,390 218,394 134,718 
Sheets, hot-rolled__________ 1,491,791 441,740 1,628,141 526,902 1,355,024 421,498 
Sheets, cold-rolled _________ 1,477,122 589, 037 1,626,016 120,356 1,706,708 141,464 
Sheets, coated (including 
galvanized) ____________ 1,349,790 597,424 1,303,588 604,046 1,227,867 553,108 
Strip, carbon: hot-rolled |... 15,8 6,762 24,934 10,719 21,655 9,309 
Strip, carbon, cold-rolled _ _ _ _ _ 46,965 43,023 50,866 50,218 49,209 45,368 
Strip, alloy, hot- or cold-rolled 
(including stainless) __ _ _ 15,341 34,362 23,087 42,832 22,375 46,156 
Plates, sheets, strip, electro- 
lytically coated (other than 
with tin, lead, or zinc) _ _ _ _ _ _ 81,854 41,716 56,565 32,502 57,384 34,006 
Total z ·˙·ßW⅛ ͤ A 15,495,075 16,887,462 19,898,371 10, 247,660 16, 536,292 8,947,132 
Other steel products: 
Plates, sheets, strip, fabricated 6,010 5,879 4,832 5,526 4,016 5,447 
Structural shapes, fabricated- 175,292 170,719 168,779 179, 719 146, 596 139,589 
Pipe fitting 88,329 131,293 131,829 221,691 112,680 192,912 
Rigid conduilt 2,058 3,705 1,928 3,952 105 488,282 
e ties made from strip __ _ _ _ 2,050 1,339 1,390 1,190 1,197 ; 
ee brads, s pe staples, 
ks, not of wire 14,464 12,174 16,123 12,709 12,135 10,013 
Bolts, nuts, rivets, washers, etc_ _ 430,011 473,632 445,743 491,230 422,151 471,710 
Forgings 71777 at asec 34,967 26,962 51,772 38,601 45,910 33,8 
rr 753,181 1825, 702 822,396 954,618 144,190 1,342,878 
Iron products: 
Cast-iron pipes, tubes, fittings _ _ 23,859 25,278 25,554 27,515 28,565 31,517 
Iron casting 82,712 53,577 71,207 56,442 75,817 72,768 
Total pas zu mE 106,571 78,855 96,761 83,957 104,382 104,285 
Grand total 16,354,827 7,192,019 20,817,528 11,286,285 17, 385,464 10,394,295 
1Data do not add to total shown because of independent rounding. 
Table 14.—Pig iron: World production, by country! 
(Thousand short tons) 
Country? 1978 1979 1980 1981 19825 
Algeria -------------------------- 529 437 440 470 440 
Argentina? __ ä ¹Ü ö 2,012 2,136 1,976 1,914 2,140 
Australia —————— tt 88 8,088 8,610 7,672 7,529 46,565 
/7%%õÄ§ö§é⁵¹[dud... 888 3,392 4,081 3,842 3,832 3,400 
Belgium - - -- --------------------—-- 711,330 11,878 11,614 10,820 8,600 
p hs A iL 11,388 713,210 14,286 12,150 9,900 
Bulgaria: —————2 ͤ v RE eee 1,645 1,598 1,683 1,667 41,667 
Canada <- ³˙¹ꝛ-ꝛꝛꝛA· 11,399 12,021 12,007 10,740 8,800 
Chile. cete 8 594 674 710 104 500 
CUR —— esso et en CE d EE 38,849 40,488 41,910 31,666 39,100 
Colombia ___ _ _ es ee Eee tried 827 265 290 211 
Czechoslovakia 10,961 10,504 10,824 10,916 410,504 


See footnotes at end of table. 
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Table 14.—Pig iron: World production, by country: —Continued 


(Thousand short tons) 
Country? 1978 1979 1980 1981P 1982* 
%» ⅛5⅛uͤ 88 661 661 717 715 *125 
Finland _____~~_~___________________ 2,112 2,247 2,226 2,180 2,100 
France___ ME 19,952 20,906 20,580 18,697 *16,569 
h%U . ³Ü¹ꝛ˙⅛mA ⁊ K d 660 362 e385 e385 385 
German Democratic Republic 2,822 2,630 2,709 2,691 42,695 
Germany, Federal Republic of. 3 727,350 138,765 37,339 35,137 30,200 
ungar yy 2,568 2.611 2,441 2,417 42 406 
Indi kuu ĩðͤ Ku ͤ K ʒ s 10,397 19,643 9,362 10,443 10, 600 
CôöÄà0 8 1.000 
Italy. rurun onum uel ee e to yas 12, 500 12,486 13,392 13,513 412,717 
77%%%»ͤ]]] ] yd ae = 86,629 92,402 95,946 88, 239 485, 603 
Korea, North? ___ _ 3,100 3,200 3,300 3,300 8,300 
Korea, Republic oꝶꝑ ff 3,022 5,581 6,148 8,739 : 49,309 
Luxembourg 4,102 4,190 3,934 3,185 2,900 
EXIGO? Ln 5,662 5,541 5,815 6,011 5,610 
Qc ME ROME EP PORE M 13 13 13 13 13 
Netherlands 15,885 5,307 4,771 5,070 4,000 
New Zealande 3 _____________________ 31 30 149 148 165 
Norway emo oe a es Bt 611 717 681 626 620 
OP ne ß 88 1269 283 195 3 4226 
Poland: eee ³o¹w n AE hres 12,246 12,087 12,787 10,307 19,866 
Rouge ——— Qe 8 403 385 
rope TETTE ERE 8,989 9,781 9,934 10,400 10,100 
South / Africa, Republic of 6,515 7,750 8,284 8,119 47,454 
mc coc es RN s 6,882 7,174 7,408 7,080 46,604 
Sweden*__________________________ 2,735 3,343 2,685 1,896 1,870 
Switzerland. _______________________ 33 
Taiwan eRe cer D Z a i 1,962 1,940 1,857 1,715 3,000 
ll ces 19 33 
Tunia ios en A 8 148 165 166 175 170 
TUüFKéy n elem LAE ee 2,014 2,456 2,249 2,150 1,320 
JJ paru é 7122,021 7120,102 118,232 *116,600 118,800 
United Kingdom 12,712 14,213 T 10,439 ,100 
United States 87,690 86,975 68,699 73,755 443,342 
Venezuela 764 1,468 2,609 2,458 42,598 
Yugoslavia _________________________ 2,294 2,603 6,958 10,291 42 969 
Zimbabwe 660 440 400 
P%/ö§;é—⁵(·⁵05ʒl et oe th ae 1557, 438 1585, 629 568,400 557,333 500,026 
*Estimated. Preliminary. ‘Revised. 


ae excludes all ferroalloy production except where otherwise noted. Table includes data available through June 1, 


*In addition to the countries listed, Vietnam and Zaire have facilities to produce pig iron and may have produced 
limited quantities during 1978-82, but output is not reported and available general info rmation is inadequate to permit 
formulation of reliable estimates of output levels. 
Includes sponge iron output. 
“Reported figure. 
5[ncludes blast furnace ferroalloys. 


Table 15.— Raw steel:! World production, by country? 


(Thousand short tons) 
Country 1978 1979 1980 1981P 1982* 

Algeria ___ 460 459 589 *600 630 
| Felecia PERENNE Kd 11 11 11 11 11 
Argentina- ---------------------—-— 3,071 13,531 2.978 2.775 33,193 
%%% u o oen uL eL ELE 8,365 8,956 8,970 8,416 37,022 
Austria O T Add et 4,119 5,420 5,097 5,132 4,140 
Bangladesh! 129 139 152 153 3120 
Bg... ee ee 13,890 14,817 13,580 13,543 10,900 
Bral zu eco a ee 13,346 15,314 16,908 14,584 314,329 
Bag 8x „723 2,736 2,830 2,738 2,730 
RU ß ee ee ee eu utl (5) s (Š) 
Canada —— i ee eee 16,423 17,723 17,512 16,326 13,900 
! oun i ete E 1659 724 785 1 3525 
MEE REET a Las bee ee 35,031 37,953 40,918 39,242 40,960 
Colombia __ _  _ _ _ _ _ _ _ _ ~~ ___-_ 431 399 446 435 3430 


See footnotes at end of table. 
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Table 15.—Raw steel: World production, by country? —Continued 


(Thousand short tons) 
Country 1978 1979 1980 1981” 1982* 
CUDB e mc nosci EE ee e UAE 357 361 335 364 3332 
Czechoslovakia 16,859 16,333 16,783 16,832 316,526 
Denmark 952 88 675 3617 
Ecuador - . ae 18 29 331 
| EM 660 T882 882 992 660 
El Salvador® _______________________ 15 15 15 11 11 
Finland 2,572 12,755 2,766 2, 676 : 
j S ( oe Auc D Er 25,178 25,150 25,541 23,433 320,300 
German Democratic Republic 7,690 7,142 8,056 8,231 7,830 
Germany, Federal Republic off ___ 45,474 50,750 48,323 45,867 39,580 
Ghana __________________________ 11 6 6 6 6 
(GGG õð²¹¹ã ³ iata LL 1,032 1 2102 1,031 1,002 31,003 
Hong kong 1130 130 130 130 130 
PROP a ey ee he Ei a ie 4,274 4,308 4,149 4,018 34.082 
Il. a €11,009 11,019 €10,384 €11,883 11,810 
Indonesia 1248 1336 397 551 660 
Eõö˙ nn. %⅛. mr ⁰⁰ʒ ee 11,433 11,576 *1,320 *1,320 1,320 
Trad na asa 2 CER ge ER a ane te ee 55 388 287 50 50 
Ireland- ----------------------—-——- 76 79 2 35 361 
/;;·Ü ⁰»⁰A et ed LL e 1104 1118 127 126 100 
Italy nonet 26,761 26,731 29,212 27,312 326,434 
%%% ³ÜwAA ys I auci e 112,551 123,181 122,792 112,078 3109,733 
Jordan nnen 66 100 100 100 100 
PE ·· he eee e ees 11 11 11 11 11 
Korea, North? ______________________ 3,500 3,700 3,900 3,860 3,860 
Korea, Republic of 5,477 8,389 9,434 11,854 312,955 
Lebanon? ______________________.__ 7 e ~ EN "- 
Libya o m nuu LATI 11 11 11 11 11 
Luxembouuꝓn gg 5,280 5,456 5,092 4,178 3,900 
Malaysia — mi mr 88 224 1228 e230 e230 230 
;õ²ĩ—³ê1u .. ee ee ee as 7,469 1,845 7,888 8,383 97,782 
Morocco 7 7 7 7 7 
Mozambique 19 22 22 T22 22 
Netherlands 6,162 6.400 5,811 6.032 4,790 
New Zealand - - - ------------------—— 249 252 254 244 254 
NIBOH cocos anana 17 17 17 17 110 
Norway ss Sete ee a ee 895 1,015 941 935 940 
Perd nel ei eS ees 412 481 519 397 300 
Philippines. . 304 438 364 386 390 
oland.- 5l o ee ae u 21,221 21,184 21,478 17,327 315,984 
Portugal. no os Su eee ĩ hie 715 720 
Qatar D i ieee he An 7126 1418 485 499 495 
Romania 12,984 14, 230 14,523 14,358 314,330 
Saudi Arabia® ______________________ 6 50 55 80 110 
SIBDERDOFB — L u Se a neci LE 309 327 375 386 
South Africa, Republic off 8,710 9,775 9,996 9,925 39,117 
Spa... Q cc . eut 12,422 13,563 13,874 14,233 14,500 
S ae ie ah oe eL 88 4,767 5,101 4,665 4,150 34,299 
SwitGerland. - - - - ------------------—- 864 977 1,024 1,065 31,047 
Suite ti ps suu RE 132 100 110 110 110 
Taiwan" xl c hee ⅛ ] m. t. 88 3,783 79,512 3,161 3,465 34,495 
Thailand --—---------------------—-- 1381 1485 496 331 330 
Trinidad and Tobago oo „ ae x = 50 3220 
Tunes es 175 194 196 198 190 
Il tea 88 2,394 2,641 2,195 2,605 2,020 
Uganda __ ⁰F UA Luce en E = = 
USSR Seu u i. 886 T166,948 164,353 163,077 163,632 162,900 
United Kingdom __________~__________ 22,389 23,63 12,432 17,170 15,100 
United States! 137,031 136,341 111,835 120,828 374,571 
Urügü8y oc ee Se ice 10 115 18 15 322 
Venezuela. ----------------------- 948 11,625 1.967 2,003 32,531 
Weines 8 110 120 130 120 110 
Vugosla via 3,804 3,899 4,006 4,383 34.244 
Zimbabwwuõe „„ 858 816 886 762 550 
Total: o noL Rem a 222 7781,944 7821,083 181,058 777,359 708,269 


“Estimated. Preliminary. Revised. 

1Steel formed in first solid state after melting, suitable for further processing or sale; for some countries, includes 
material reported as “liquid steel," presumably measured in the molten state prior to cooling in any specific form. 

Table includes data available through June 1, 1983. 

3Reported figure. 

‘Data are for year ending June 30 of that stated. 

5Remelt capacity is 40,000 tons; however, plant output, if any, is not known. 

SAs reported by International Iron and Steel Institute; differs from figures reported in Taiwanese sources. 


Iron and Steel Scrap 


By Franklin D. Cooper! 


In 1982, brokers, dealers, and other out- 
side sources supplied domestic consumers 
with 27.5 million tons? of all types of ferrous 
scrap at a delivered value of approximately 
$1.7 billion, while exporting 6.8 million tons 
valued at $610 million. In 1981, domestic 
consumers received 40 million tons at a 
delivered value approximating $3.6 billion, 
while exports of 6.4 million tons were va- 
lued at $639 million. Scrap industry profits 
in 1982 generally were unsatisfactory be- 
cause of market conditions, the worst since 
1932-33. 

Domestic Data Coverage.—Domestic pro- 
duction data for ferrous scrap are developed 
by the Bureau of Mines from voluntary 
monthly surveys of U.S. operations. Of the 


823 operations to which a survey request 
was sent, 67% responded, representing an 
estimated 83% of the total consumption 
shown in table 2 for three types of scrap 
consumers. Consumption for the remaining 
270 nonrespondents was estimated using 
prior reports adjusted by industrial trends. 
An estimation error is also contained in the 
difference between the reported total con- 
sumption of purchased and home scrap and 
the sum of scrap receipts plus home scrap 
production, less scrap shipments, and ad- 
justments for stock changes. For the 1982 
scrap consumption data shown in table 2, 
this difference amounted to 1%, 4.5%, and 
1.0% for the three user industries. 


Table 1.—Salient iron and steel scrap and pig iron statistics in the United States 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
Stocks, Dec. 31: 
Scrap at consumer plants --—---------- 8,277 8,724 8,018 8,118 6,418 
Pig iron at consumer and supplier plants 889 881 889 859 622 
Total conne 9,166 9,605 8,907 8,977 7,040 
Consumption 
of | See Ce aN ae i ee ei 99,223 98,901 83,710 85,097 56,386 
Pig iron uu ee ee 88,420 87,458 69,053 75,040 44,409 
Exports: 
Scrap (excludes rerolling material and ships, 
boats, other vessels for scrapping) ) _ — _ 9,039 11,054 11,168 6,415 6,804 
Value n d oeil dieci $698,237 $1,142,406 $1,225,941 638,644 $610,302 
Imports for consumption: 
Scrap (includes tinplate and terneplate scrap) _ 194 760 582 556 468 
Ill ³ $50,220 $70,804 $61,192 $62,126 $37,572 
Legislation and Government  Pro- The Institute of Steel and Iron Scrap (ISIS) 


grams.—A U.S. Court of Appeals denied a 
petition by the Nation's railroads to review 
an Interstate Commerce Commission (ICC) 
ruling that ordered railroads to make re- 
funds to shippers who had been charged 
excessive rates on nonferrous recyclables. 


had previously requested that the provision 
dealing with rates on ferrous scrap be 
excluded because of the adverse effect on 
rail service available for ISIS members that 
would result from the decreasing number of 
gondola cars. 
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AVAILABLE SUPPLY, CONSUMPTION, AND STOCKS 


The Bureau of Mines publishes ferrous 
scrap data for three categories of domestic 
consumers designated as Type 1, the manu- 
facturers of pig iron, raw steel, and raw 
steel castings; Type 2, the manufacturers of 
refined steel castings; and Type 3, compris- 
ing iron foundries and miscellaneous users. 

The 1982 delivered values of ferrous scrap 
supplied by brokers, dealers, and other 
outside sources to Type 1 consumers 
equaled $19 compared with $31 in 1981 per 
ton of finished steel shipments; to Type 2 
consumers, $86 compared with $99 in 1981 
per ton of steel castings shipped; and to 
Type 3 consumers, $52 compared with $60 
in 1981 per ton of three grades of iron 
castings shipped. 

All types of ferrous scrap available for 
domestic consumption in 1982, in million 
tons, totaled 57.2 comprising net receipts, 
28.0; home scrap, 27.1; imports, 0.47; and 
withdrawals from stocks, 1.65. Domestic 
consumption ranged from 6.2 million tons 
in March to 3.6 million tons in Decem- 
ber. Monthly maximum and minimum con- 
sumption, in thousand tons, by type of 
furnace were as follows: blast furnaces, 263 
in May and 158 in September; basic oxygen 
furnaces (BOF), 1,609 in March and 905 in 
November; open-hearth furnaces, 473 in 
March and 129 in November; electric fur- 
naces, 3,123 in January and 1,825 in Decem- 
ber; cupola furnaces, 708 in March and 
448 in December; and air and other fur- 
naces, 107 in February and 55 in December. 
The consumption of stainless steel scrap, in 
thousand tons, totaled 782 ranging from 81 
in March to 57 in October. Type 1 manufac- 
turers in 1982 used 746; Type 2 manufactur- 
ers, 24; and Type 3 manufacturers, 12. 

The maximum and minimum receipts of 
all types of ferrous scrap from brokers, 
dealers, and other outside sources, in thou- 
sand tons, were as follows: Type 1 consum- 
ers, 2,081 in March and 1,247 in November; 
Type 2 consumers, 152 in March and 85 in 
December; and Type 3 consumers, 763 in 
March and 504 in December. Maximum and 
minimum receipts of stainless steel scrap 
from the same sources, in tons, were as 
follows: Type 1 consumers, 33,366 in August 
and 26,972 in January; Type 2 consumers, 
1,337 in November and 412 in July; and 
Type 3 consumers, 1,985 in June and 79 in 
August. Yearend stocks of stainless steel 
scrap for 1981 and 1982, in thousand tons, 
respectively, were as follows: Type 1 con- 


sumers, 102 and 92; Type 2 consumers, 5 
and 6; and Type 3 consumers, 3 and 2. 

In midyear, some U.S. steelmakers had 
enough scrap inventory to last through 
yearend at their midyear melting rates 
while other steelmakers, because of policy, 


held inventories as small as when produc- 


tion rates were high and interest rates were 
lower. The supply of prompt industrial 
Scrap in some areas was below normal 
because of low operating rates of the metal- 


working industry. 


According to a study prepared for the 
Metal Scrap Research and Education Foun- 
dation by Robert R. Nathan Associates, 
products containing 148 million tons of iron 
and steel were discarded in the United 
States during 1980-81, but only 67 million 
tons was recovered for recycling. The study 
showed the total backlog of ferrous discards 
in the United States was 682.9 million tons 
at yearend 1981. However, it has been 
suggested that an estimate of scrap backlog 
should be based only on recycled home 
scrap and industrial scrap because it is 
difficult to collect widely scattered automo- 
bile hulks or rebar imbedded in concrete.“ 

Domestic demand for ferrous scrap was at 
the lowest level since 1962 when 25.3 mil- 
lion tons was purchased domestically be- 
cause raw steel production at 74.6 million 
tons was 38% less than the 119.9 million 
tons in 1981; steel-castings shipments were 
41% less; and iron castings shipments were 
33% less. As a result, scrap-processing- 
utilization capacity was variously reported 
as ranging from 30% to 45% for individual 
processors. According to a 1982 survey by 
the National Association of Recycling In- 
dustries, Inc. (NARD, ferrous scrap annual 
processing capacity was at least 85 million 
tons on a single-shift operating basis. 

The low demand for ferrous scrap in 1982 
resulted in some sporadic deviations from 
normal marketing practices including the 
termination of purchases of some machine 
shop turnings and other low-valued scrap 
requiring extensive processing before re- 
sale; consignment sales to customers with 
payments made after actual consumption; a 
weakening of the collection system supply- 
ing scrapyards; sales made on an appraisal 
basis in the absence of firm prices; sales by 
two large steelmakers in the Pittsburgh 
area of ingot croppings together with scrap 
from stockpiles; and the scarcity of prompt 
industrial scrap, bundles, and good bush- 


IRON AND STEEL SCRAP 


eling scrap particularly near the east coast 
necessitating movement of some such mate- 
rials from the Midwest. Small scrapyard 
owners reduced their stocks because of cash- 
flow problems while strong merchants, 
holding ample stocks of top-quality grades 
awaiting sales at more favorable prices, 
reduced their overhead, operating costs, and 
administrative personnel. 

Some ferrous scrap industry spokesper- 
sons questioned how smaller dealers could 
survive before terminating operations be- 
cause of the poor economic performance of 
the industry in 1982. This situation prompt- 
ed more than 300 small independent dealers 
in Southwestern and Southern States to 
consider forming associations to increase 
their operating capital and profit margins 
while remaining competitive with larger 
dealers. 

Purchases or acquisitions announced in 
1982 included Azcon Scrap Corp.’s purchase 
of the assets of O. S. Metals, Sharon, Pa.; 
the sale of several small scrapyards in 
northern California to unknown purchas- 
ers; Lone Star Steel Co.’s purchase of the 
Texas operation of Friedman Industries, 
Inc.; Luria Bros. & Co. Inc.’s acquisition of a 
small yard in Calera, Ala., and construction 
of a new yard in Youngstown, Ohio; the 
purchase by the Marc Rich Group, Zug, 
Switzerland, of Metals Processing Co.’s 
yards in Worcester, Mass., and Providence, 
R.I., from Steelmet, Inc.; and Proler Inter- 
national Corp.’s acquisition of the MRI 
Corp., after which Proler planned to build a 
detinning processing plant near Stockton, 
Calif., and close MRI facilities in Chandler, 
Ariz., and Deming, N. Mex. 

Partnerships or mergers announced in- 
cluded the merger of Universal Waste, Inc., 
and Empire Recycling Corp., both in Utica, 
N.Y., and the partnership between Thyssen 
Carbonmetal Co., New York, N.Y., and 
Schiavone Corp., New Haven, Conn., for 
exporting ferrous and stainless steel scrap. 

Diversifications included Schiavone- 
Chase Corp.’s purchase of Clean Venture 
Inc, an environmental and pollution 
control company, and the Birmingham, 
England-based Cronite Group setting up a 
new processing operation near Cleveland, 
Ohio, to specialize in high-temperature al- 
loy scrap. 

New ventures included David J. Joseph 
Co.’s entry into the mill service business, at 
the Florida Steel Corp.’s Jackson, Tenn., 
plant, to recover sized cleaned steel from 
slag and processed home scrap; the en- 
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try by Joseph Simon & Sons, Tacoma, 
Wash., into the export market with 80,000 
tons annually following the purchase of a 
shredder; and Luria Bros.’ preparation to 
supply a portion of the ferrous scrap export- 
ed by National Metal & Scrap Corp. from 
Terminal Island, Calif. 

Several scrap processors petitioned for 
protection under Chapter 11, reorganiza- 
tion, sections of the Bankruptcy Act of 1978. 
Ten creditors of Stainless Processing Co., 
Chicago, Ill., requested the U.S. Bankruptcy 
Court in August to protect their unsecured 
claims. Following a suit favoring the credi- 
tors, liquidation of the company started 
December 20. Five creditors in mid-De- 
cember filed petitions with the U.S. Bank- 
ruptcy Court in Charlotte, N.C., requesting 
Chapter 11 proceedings relating to the hold- 
ing company International Metal Corp. and 
its subsidiary International Metals Trading 
Corp. New England Metal Co., Providence, 
R.L, and seven subsidiaries and affiliates 
requested protection from their creditors 
under Chapter 11. Part of the firm was sold 
to Vereinigte Deutsche Nickel-Werke AG of 
Schwerte, Federal Republic of Germany, to 
satisfy debt obligations. 

Scrap processing equipment offered by 
U.S. manufacturers during 1982 included 
baling presses by Harris Div., American 
Hoist and Derrick Co., and International 
Baler Corp.; briquetters by Bepex Corp. and 
G-E Cast Equipment Div. of Combustion 
Engineering; choppers by P/A Industries, 
Inc.; conveyors by General Kinematics 
Corp.; cranes by GS Industries, Inc., and 
Railcrane Co.; crushers by AL Jon Inc.; 
feeders by Kingery Corp.; forklifts by Clark 
Equipment Co. and Waldon Inc.; grapples 
by Young Corp.; scrap sorting systems by 
EDAX International Inc. and Preb Convey- 
ors Inc. shears by Constellation Steel 
Equipment Corp., Econ Scrap Shear Co., 
Harris Press and Shear Inc., La Bounty 
Manufacturing Co., Lindeman of America, 
and Mosley Machinery Co.; knives by Amer- 
ican Shear Knife Div. of Asko Inc.; turnings 
presses by Allan-Ross Machinery Corp.; and 
weigh systems by Streeter-Amet Measure- 
ment System Div. of Mangood Corp. 

In 1982, U.S. ferrous scrap processors, 
with 180 dry and wet variety shredders, 
reportedly had an annual automobile- 
shredder capacity of 11 million tons, but 
only 6 million tons of product was sold. 

In 1982, sales of all types of new scrap- 
processing equipment were down 75% and 
sales of replacement parts were one-third 
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below normal. However, scrap processors 
maintained at a high level the capability of 
their $2.0 to $2.5 billion investment, some of 
which followed the scrapping of obsolete 
equipment in recent years. 

According to a survey made by ISIS, 
electricity costing about $1.50 per ton of 
ferrous scrap sold represented 18% of the 
energy costs in scrap processing. 

Magnetic separation used in 27 municipal 
refuse recycling plants produced 13,500 tons 
per day of ferrous scrap containing 80 
weight percent cans. The American Iron 
and Steel Institute (AISI) in its new report 
on solid waste processing facilities stated 
that 13.5 million steel cans were recovered 
daily in 1982 by magnetic separation from 
refuse and that on an annual basis 3.5 
billion steel cans were recovered in the 
United States and 700 million in Canada. 

In 1982, an estimated 1,300 domestic iron 
foundries were in operation, reportedly at 
about 20% to 60% of capacity for individual 
foundries, or about the same level as that of 
1981 when output per employee was 5.996 
greater than that of 1980. The steel-castings 
industry, depressed by a lack of orders from 
industrial equipment manufacturers, re- 
portedly lost 2.25 million tons of capacity 
annually since 1979. This decrease included 
only those steel foundries permanently 
closed and not those temporarily closed but 
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which could be reopened if demand was 
warranted. 

Some of the foundries that were perma- 
nently closed or had suspended operations 
in 1982 included Dayton Malleable Inc., 
Dayton, Ohio; Griffin Wheel Div., Amsted 
Industries, Inc., Chicago, Ill, and Colton, 
Calif; New England Malleable Iron Co., 
Warwick, R.I.; General Motors Corp.'s two 
plants in the Detroit, Mich., area and one 
plant in Alabama; Rockwell Internation- 
al Corp., Chattanooga, Tenn.; and Midland- 
Ross Corp., Cleveland, Ohio. 

Expansion or modernization programs 
were underway or announced by Grede 
Foundries, Reedsburg and Milwaukee, 
Wisc.; Lynchburg Foundry Co., Lynchburg, 
Va.; and Lufkin Industries, Lufkin, Tex. 

Chromoalloy American Corp., St. Louis, 
Mo., sold its foundries at Elyria, Ohio, West 
Allis, Wisc., and Kendallville, Ind., to MTC 
Gear, Libertyville, Ill. 

The U.S. Pipe and Foundry Co., a division 
of Jim Walters Resources, selected an auto- 
matic iron pouring system manufactured by 
the West German company, Otto Junken 
GmbH, for use in the firm’s Soil Pipe Div., 
Chattanooga, Tenn. 

The U.S. General Accounting Office, bas- 
ed on the study of the domestic foundry 
industry, issued two reports.‘ 


TRANSPORTATION 


General-purpose gondola cars in service 
on Class I railroads at yearend 1982 totaled 
134,746 units, 7,554 less than at yearend 
1981. In 1982, 8,400 units were retired and 
846 were added. At yearend, no new gondola 
cars were on order. Class II railroads had 
10,350 units at yearend, down 1,000 from 
December 31, 1981, and privately owned 
units totaled 27,800, up 1,800 from Decem- 
ber 31, 1981. 

The weight of ferrous scrap per carload 
continued to be an important factor when 
negotiating freight-rate reductions as per- 
mitted in the Staggers Rail Act of 1980. A 
railroad executive suggested that the aver- 
age weight of 63 tons shipped in a 2,000- 
cubic-foot, 100-ton-capacity gondola could be 
increased by the orderly placement of bun- 
dies in the car. Further, the shipment of 
fragmented scrap could use hopper cars 
currently in oversupply. 

The dismissal of a case on September 10, 
1982, filed by Platnick Bros. Inc., Bluefield, 
Va., against the Norfolk and Western Rail- 
road Co. claiming excessive rates for haul- 
ing ferrous scrap from Bluefield to Roa- 


noke, Va., was based on lack of evidence 
showing market dominance. ISIS petitioned 
ICC to reopen the case because of its value 
as a legal precedent. 

The CSX Corp. (Chessie System) estab- 
lished a per-car-rate equivalent to about $13 
per gross ton on heavy scrap loaded to 75 
gross tons per car moving 450 miles from 
Chicago to Pittsburgh. This particular rate, 
negotiated between a steel company and the 
Chessie System, was dependent on a ship- 
ping volume of between 450 and 2,000 cars 
per year. 

Consolidated Rail Corp. (Conrail) intro- 
duced econo-rate reductions in June 1981 
that applied to nearly 1,900 carload ship- 
ments of ferrous scrap through June 1982. 
For example, a 65-gross-ton shipment from 
Chicago, Ill., to Pittsburgh, Pa., or Indian- 
apolis, Ind., to Johnstown, Pa., cost $18.34 
per gross ton, about 22% to 28% less than 
former rates: Conrail also reduced rates in a 
6% to 28% range, based on Conrail’s inter- 
line reciprocal switching costs for North- 
eastern and Midwestern shippers not locat- 
ed on Conrail lines. 
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PRICES 


The 11-month continuing decline in quot- 
ed prices for domestic sales through Novem- 
ber 1982 reportedly left little profit mar- 
gin after the purchased price from collec- 
tors and processing costs were considered. 
Domestic steelmakers bought better grades 
of scrap at about the same prices paid for 
lower grades in 1981, but most buyers re- 
mained cautious even after yearend 1982. 
Some steelmakers were not interested in 
shredded scrap, and considered it suitable 
only for the export trade. Price changes in 
No. 1 bundles and No. 1 busheling were 
closely tied to winning bids on industrial 
scrap auctioned by automobile makers. 

By yearend 1982, small increases in the 
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prices of scrap sold to domestic consumers 
were attributed to an increased demand and 
the small tonnage of available prompt- 
industrial scrap. According to some brokers, 
one Pittsburgh area steel producer was 
trading 3,000 to 4,000 tons of home scrap for 
more desirable grades. Nonintegrated U.S. 
steelmakers increased the use of recycled 
ferrous scrap formerly consumed only in 
Steel foundries. 

The steady decline in prices for stainless 
Steel scrap throughout the year reportedly 
was closely related to prime nickel whose 
producers competed with stainless scrap at 
practically all price levels. 
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Figure 1.—Raw steel production (AISI), total iron and steel scrap consumption, pig iron 
consumption, home scrap production, and net scrap receipts. 


The following approximate average prices 
in 1982 of various types of ferrous scrap per 
long ton delivered to domestic customers 
were based on all quotations appearing in 


Iron Age and some quotations in American 
Metal Market for prices not published by 
Iron Age: 1 foot and under (not bundles), 
$86.65; No. 1 machinery and cupola cast 
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iron, $81.35; cut structural and plate, 
$80.17; railroad specialties, $75.69; shred- 
ded, $74,000; low-phosphorus plate and 
punchings, $73.60; No. 1 bundles, $71,65; 
No. 1 busheling, $63.60; No. 1 heavy melt- 
ing, $63.28 (composite for Pittsburgh, Chica- 
go, and Philadelphia); random length rail- 
road rails, $61.17; unstripped motor blocks, 
$58.52; No. 2 bundles, $45.05; No. 2 heavy 
melting, $44.73; ingot mold and stool scrap, 
$41.24; cast iron borings, $19.90; and mixed 
turnings and borings, $16.28. The composite 
price of No. 1 heavy melting ranged from 
$84.34 in January to $51.28 in November 
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according to Iron Age. 

Composite delivered prices of four major 
grades of stainless steel scrap as quoted by 
Iron Age in dollars per long ton delivered in 
1982 were as follows: 18/8 bundles and 
solids, $480.87 average, $563.75 in May and 
$402.50 in December; 18/8 turnings, $394.20 
average, $461.25 in May and $302.50 in 
December; Type 430 bundles and solids, 
$114.29 average, $125.00 in March and 
$92.50 in December; and Type 430 turnings, 
$73.23 average, $77.50 in March through 
September, and $67.50 in November and 
December. 


FOREIGN TRADE 


Ferrous scrap exports, in 1982 totaling 6.8 
million tons, were up 6.1% over that of 
1981. Exports, in thousand tons, ranged 
from 812 in May to 375 in December. 
Reduction of raw steel output in the United 
Kingdom and Northern Europe resulted in 
a scrap surplus closer to traditional U.S. 
markets in the Mediterranean area where 
central planned economies exported in- 
creased tonnages to former U.S. markets 
such as Italy, Spain, and Turkey. Sharp 
reductions in ocean freight rates and the 
low price of scrap were cited as the major 
reasons for exports in May and June 1982 
being the largest since October 1980. Ocean 
freight rates to Japan on 15,000-ton cargoes 
from west coast ports in June were about 
$16 per ton and about $23 per ton from east 
coast ports for 20,000-ton cargoes. 

Scrap trading was difficult because of the 
strength of the U.S. dollar and the practice 
used by most U.S. merchants requiring that 
cash payments be made immediately upon 
arrival. 

East coast exporters reported aggressive 
competition, lower demand, and declining 
prices while west coast exporters were more 
comfortable because of the 3-million-ton 
demand in Asian areas. Increased exports 
during May-July 1982 largely depleted east- 
ern seaboard stocks while west coast ship- 
pers sold almost all of their stocks in Au- 
gust to meet September shipments. 

Total ferrous scrap exports from the 
United States averaged $89.70 per ton com- 


pared with $99.55 per ton in 1981. The 
tonnages and values of 1982 exports were as 
follows: 


Total Average 
Type Quantity customs e 
value 
per ton 
Ferrous. _ _ 6,562,085 — $517,413,771 $18.84 
Stainless 
steel 131,338 74,051,959 563.83 
Alloy steel 
(excluding 
inless) 109,794 18,836,671 171.56 
Total 6,803,767 610,302,401 89.70 


Japan, the Republic of Korea, and Spain 
collectively received 3,919,200 tons, valued 
at $322,213,548 of the total scrap exported, 
while six other countries, each importing 
more than 100,000 tons, received 2,344,801 
tons valued at $216,106,643. 

The tonnages and values of total scrap 
exported from 38 customs districts were as 
follows: 


Aver 
No. of 
cus- Total 750 
Area toms Quantity customs toma 
dis- value valie 
tricts 
per ton 
East coast! _ 14 2,916,946 $259,290,962 $88.89 
Great Lakes_ 6 715,225 49,368,769 63. 
Gulf coast 5 634,407 63,955,879 100.81 
Inland 409,052 34, 142,621 83.47 
West coast? _ 6 2,068,137 203,544,170 98.42 
Total... 38 6,803,767 610,302,401 89.70 


Includes U.S. Virgin Islands and San Juan, P.R. 
2Includes Honolulu, Hawaii. 
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For respective areas, the largest tonnages 
were handled by Laredo, Tex.; New Orleans, 
La.; New York, N.Y.; Detroit, Mich,; and 
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Los Angeles, Calif. These five custom dis- 
tricts reported 2,950,455 tons valued at 
$211,391,487. 


WORLD REVIEW 


Processing equipment and shipbreaking 
activities played a significant role in world- 
wide scrap supply. 

New scrap-processing equipment offered 
by foreign manufacturers included the AL- 
30 model horizontal-feed and discharge bal- 
er from the Officiana Carpenteria Metalli- 
ca. This baler had a hydraulic feeding 
pusher and powered roller bed made by the 
Lindemann Group, Düsseldorf, Federal Re- 
public of Germany. The Lindemann Group 
installed a 1,400-ton scrap shear for Nation- 
al Iron and Steel Mills, Singapore. Venti- 
Oelde GmbH, Oelde, Federal Republic of 
Germany, in the first 2 months of 1982, 
supplied four windsifters for separating 
shredder scrap containing both ferrous and 
nonferrous metals in each of four scrap- 
processing plants located in France, Fin- 
land, England, and the Federal Republic of 
Germany. Reportedly, Venti-Oelde has sold 
25 of its systems worldwide including two 
10-ton-per-hour installations in the Unit- 
ed States, where its representative was 
Wamsley Associates Inc., Media, Pa. 

In early 1981, U.S. automobile scrap 
shredders included 180 dry types and 20 wet 
types. By early 1982, 11 operators had gone 
out of business, and other firms were oper- 
ating shrodders at about 1 to 4 days each 
week. In early 1982, there were 419 shred- 
ders worldwide with a 19.0-million-ton an- 
nual capacity, including 171 U.S. shredders 
rated at an 11.0-million-ton annual capaci- 
ty. 

A spokesperson for the Bureau Interna- 
tional de la Recuperation (BIR) estimated 
that 5 million tons per year of shredder 
residue, with the calorific value of brown 
coal, was placed on dumps throughout the 
world. 

The Nationalized Commercial Bank of 
Greece planned a new 120,000-ton-per-year 
shipbreaking facility whose output would 
replace imported scrap. Pakistan increased 
the import duty on ships received for break- 
ing to 50% from 30% because of a price 
decline to $98 per ton in 1982 from $174 per 
ton in 1981. Some shipbreakers favored a 
centralized buying agency, but this idea was 
hampered by the Government’s strict for- 
eign exchange controls and lack of solidari- 
ty among shipbreakers. The Hong Kong 
shipbreaking industry, once the largest in 
the Far East, in recent years has scrapped 


six or less 5,000-ton ships annually. The 
only remaining breaking site at Junk Bay, 
Kowloon, will be used for a public housing 
project by 1985. Cartellization by Taiwan’s 
China Dismantled Vessels Trading Corp. on 
September 28, 1982, resulted in a $10-per- 
ton lower buying price than offered by 
Pakistani buyers. In 1982, Taiwanese break- 
ers, at an average buying price of $110 per 
lightweight displacement ton, dismantled 
224 ships totaling 3.27 million tons, an 
increase of 119 ships and 1.52 million tons 
compared with 1981 activities. Although 
remaining as the world’s largest shipbrea- 
ker followed by Pakistan, the Republic of 
Korea, and Japan, the disposal of the Tai- 
wanese large scrap inventories was uncer- 
tain; normally 20% of the scrap, one-half of 
which is in pr condition and is ex- 
ported and 80% is consumed in Taiwan. 
According to statistics compiled by several 
sources, 30 million deadweight tons of ships 
was sold worldwide to breakers in 1982 with 
oil tankers representing 25 million tons. 
According to H. P. Drewry Shipping Con- 
sultants, Ltd., London, Greek, Norwegian, 
and other independent owners disposed of 
about one-half of the tankers sold for scrap. 
The International Association of Indepen- 
dent Tanker Owners predicted that 555 
excess tankers, approximating 75 million 
deadweight tons, will enter shipbreaking 
yards by 1985. In the event that one-half of 
the predicted tonnage is handled in Far 
East yards, U.S. exports of No. 1 grades to 
Asian countries could face significant com- 
petition in future years. 

Argentina.—An Argentinian scrap mer- 
chant purchased the South Georgia whaling 
station in 1979 and started dismantling it in 
1982 to recover scrap and reusable equip- 
ment totaling an estimated 35,000 tons 
valued at $2.5 million. The project was 
terminated when British armed forces re- 
possessed the island. 

Asia.—Ferrous scrap purchases were 
hampered by political problems in the Re- 
public of Korea, the lack of capital restrain- 
ing Chinese steel output, and the impact of 
the world recession on finished goods. South 
Korean buyers seriously bargained on scrap 
prices while Taiwan bought more of the 
attractively priced Australian scrap. 


Austria.—Government-owned steel 


484 


plants assured the scrap industry guaran- 
teed sales at maximum prices set by the 
Ministry of Trade. Because of the success in 
some Scandinavian countries, the Govern- 
ment considered funding to cover the cost of 
collecting and processing automobile bodies 
and also encouraged the collection of inferi- 
or grades of scrap by small companies who 
reportedly provided better service than that 
offered by large firms. The Austrian scrap 
industry operated three shredder plants 
and one grinder. 

Brazil.—A compromise plan for moving a 
140,000-ton surplus of ferrous scrap was 
established by Cacex, the Bank of Brazil’s 
foreign trade department. The plan permit- 
ted the surplus to be sold in Brazil at the 
prevailing international price of $53 per 
ton, $7 to $13 per ton less than the existing 
consumers’ buying prices. 

Canada.—Scrap sales in eastern Canada 
in December decreased significantly be- 
cause Sidbec-Dosco Ltd. was out of the 
market. One trader bought five carloads of 
railroad generated scrap at $25 to $45 per 
ton. Intermetro Ltd., Hamilton, Ontario, 
shipped the largest cargo of ferrous scrap 
ever from the Great Lakes. The cargo, 
comprised of No. 1 and No. 2 heavy melting, 
5-foot plate, and shredded grades, totaled 
30,350 tons, of which 21,950 tons was loaded 
at Hamilton and 8,400 tons was loaded at 
Quebec City. The cargo was destined for the 
Republic of Korea steel mills. 

European Communities (EC).—The fer- 
rous scrap industry was in a difficult situa- 
tion because of the 11% reduction of steel 
output in the 29 countries affiliated with 
the International Iron and Steel Institute. 
Shredded scrap continued to be the ideal 
material for electric arc furnace steel pro- 
duction, which had largely replaced the 
Sieman-Martin open-hearth process. The 
progressive use of continuous casting de- 
creased home scrap production and trou- 
bled some steelmakers not having their own 
supply of good quality scrap. 

Finland.—Newell Manufacturing Co., 
San Antonio, Tex., sold a Model 60104 TBD 
shredder to Kuopion Rauta Ja Koneyhtyma 
of Kuopio. This wet shredder, powered by a 
1,500-horsepower diesel engine, will be loca- 
ted 350 kilometers north of Helsinki and 
was designed to operate in an environment 
with temperatures of minus 40° C. 

France.—Careful management of oper- 
ations helped most of France’s diversified 
scrap recyclers face the situation of medio- 
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cre prices, inventory reductions by consum- 
ers, and a decline of ferrous scrap sales at 
prices suffering a real decline of 17% result- 
ing from inflation and higher operating 
costs. Scrap price increases in early 1982, 
ranging from $1.30 to $10.80 per short ton, 
covered only part of higher operating costs, 
while freight rates increased 12.5%. The 
French scrap industry awaited a plan for 
restructuring the Nation’s iron and steel 
production. Principal exports went to Italy 
and Spain. In the first half of 1982, French 
scrap merchants delivered 165,000 tons to 
that country’s steel industry, 235,000 tons to 
foundries, and exported 1.34 million tons to 
EC countries. 

Germany, Federal Republic of.—For 80 
years and through disruptions following 
two world wars, the ferrous scrap industry 
has been dominated by a few large tonnage 
merchants, called A-Handel companies, 
that are either direct subsidiaries of individ- 
ual steelmakers or are jointly owned. The 
80-year-old ranking system continued to be 
intact in 1982 and satisfactory with scrap 
merchants divided into three categories 
according to size and purpose. 

In 1982, A-Handel companies owned most 
of the country’s scrap-processing equipment 
and dominated the export trade by acting as 
brokers for smaller merchants or exporting 
on their own behalf. A-Handel companies 
did not collect scrap and depended on their 
supply from supporting B-Handel compa- 
nies. A-Handel companies were not re- 
stricted to supplying only their related 
steelmakers or buying from subsidiary mer- 
chants. 

In 1982, B-Handel companies were inde- 
pendent of steelmakers and A-Handel com- 
panies, and they included medium-to-large 
merchants operating their own equipment 
to process some scrap direct from source 
with most of their supply coming from C- 
Handel merchants who merely collected 
scrap that was sold in 1- to 7-ton lots. 

The scrap industry’s two merchants asso- 
ciations were Bundesverbond der Deutsch- 
en Schrotwirtschaft (BDS) and Deutschen 
Schrottverband (DSV). BDS represented a 
total of 230 A-Handel companies and some 
of the B-Handel concerns. DSV represented 
most of the B-Handel and the C-Handel 
companies. Close contacts were maintained 
between BDS and DSV, who met twice 
yearly with steelmakers representatives 
and Government officials for discussions 
mainly concerned with exports. 

The West German ferrous scrap market 
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comprised four distinct regions in which 
different conditions affected availability, 
prices, and outlets. Scrap originating in 
these regions tended to remain within their 
borders, apart from what was. exported, 
because of high freight costs. The Ruhr area 
was the most important region because of 
its steelmaking and heavy industrial capaci- 
ty. Price negotiations between merchants 
and consumers in the Ruhr area influenced 
markets elsewhere in the Federal Republic 
of Germany. In the Saar region, the other 
major scrap consuming area, prices tended 
to be lower than in the Ruhr area because 
there were fewer steelworks and other con- 
sumers, and freight costs to the Ruhr area 
were a significant consideration. Nearly all 
scrap from the Hanover, Saxony, area was 
sent by Deutsche Erz-und Metall-Union, 
one of the three largest ferrous scrap com- 
panies in the Federal Republic of Germany, 
to the steelmaker Peine Salzgitter AG in 
Salzgitter. Most of the ferrous scrap origi- 
nating in the southern and fourth region 
was moved through Grunwalder Stahlhan- 
delsgesellschaft, a broker for scrap exported 
to Italy. 

Thyssen Sonnenberg Co. and Klöckner & 
Co. were also two of the three largest scrap 
companies in the Federal Republic of Ger- 
many. K. H. Seeliger, in Heidelberg, proc- 
essed 1,000 tons weekly that was sold to 
local foundries and to Italian, Saar, and 
other steelmakers through A-Handel bro- 
kers. Spezial-Legierungen Metalle Hande- 
liges, a scrap-processing and trading group, 
was liquidated because of poor trading con- 
ditions. 

India.—The ferrous scrap industry, al- 
ready in a prolonged recession, expected a 
long-term decline in demand lasting several 
years. Processors held large stocks and had 
liquidation problems causing a delay in 
payments for domestic scrap that forced 
small traders out of business. The main 
reason for the poor condition of the industry 
was attributed to excessive imports of 
cheaper scrap. The Iron and Steel Scrap 
Association warned the country’s finance 
minister that certain lower grades of scrap 
were being discarded as waste. In July, the 
Government imposed a blanket ban on frag- 
mentized scrap from the United Kingdom 
because of copper, tin, and dirt contents in 
one shipment to India. The controversy 
ended in October when shipments were 
resumed. 

Italy.—Scrap purchases were erratic be- 
cause of the periodic closure of electric 
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steelmaking plants to conform to EC quota 
limitations. Purchases from the United 
States were virtually nil because exporters 
would not quote prices in lire in diluted 
terms of payment to meet the dollar’s 
fluctuating rate of exchange. Campsider, 
the scrap-buying consortium that supplied 
most of Italy’s electric steel producers, satis- 
fied its need by strongly increasing the use 
of domestic recyclables and by increased 
imports from countries not members of the 
EC. 

Japan.—Despite the 11% increase in the 
value of the yen in late 1982 and depressed 
prices of scrap, most consumers did not take 
advantage of lower prices. Because of the 
Government-supported equipment modern- 
ization programs, the supply of scrap in- 
creased from 24 million tons in 1978 to 30 
million tons in 1982. Imports from Austral- 
ia, the Soviet Union, China, and EC coun- 
tries totaled about 0.5 million tons in the 
first 11 months of 1982. Exports in the same 
time period totaled 156,000 tons of ordinary 
ferrous scrap to the Republic of Korea, 
Taiwan, Indonesia, Canada, and the United 
States, and 603,000 tons of alloy steel scrap, 
of which 404,000 tons went to Taiwan, 
154,000 tons to Thailand, 30,000 tons to 
North Korea, and 15,000 tons to the Repub- 
lic of Korea. Integrated steelmakers reduc- 
ed the use of molten metal in BOF because 
scrap was available at $98 per ton compared 
with $143 per ton of molten metal from the 
blast furnace. 

Mexico.—Several devaluations of the pe- 
so in May hindered imports of ferrous scrap 
although steel plants and foundries contin- 
ued to require scrap. Local supplies were 
further decreased by the longer-than-aver- 
age use of automobiles and household appli- 
ances. The Government encouraged the lo- 
cal purchase of semifinished products and 
billets rather than buying imported scrap. 

In August 1982, shipments of scrap metal 
from the United States to Mexico were 
delayed because of the additional deval- 
uation of the Mexican peso from 50 to 120 
pesos on a dollar basis and the cancellation 
of insurance covering shipments. Some 
scrap dealers in Texas seeking other mar- 
kets were concerned because of freight rates 
involved in moving their output to already 
depressed U.S. markets. In November, some 
Texas scrap brokers resorted to barter trad- 
ing because of Mexico’s uncertain financial 
situation and import restrictions. 

Netherlands.—Metrec, the Billiton 
Group’s recycling division, reduced its 
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facilities significantly and restructured its. 
Polak en Zoon scrap-processing yards. 
About 70% of available scrap was exported 
in early 1982, but merchants were not 
happy with the unpromising outlook. 

Qatar.—A 70,000-ton-per-year automobile 
shredder plant started operation near Doha 
to supply the local steelmaker Qasco and 
markets in India and Pakistan. At startup, 
the plant had 30,000 tons of discarded auto- 
mobiles in stock and contracts for 100,000 
tons from Saudi Arabia. 

Spain.—A lack of domestic scrap made 
imports essential although a trend was 
developing to reduce imports. Attention was 
centered on a plan for restructuring the 
steel industry. | 

Sweden.—Imports of ferrous scrap in 
1982 were expected to exceed 200,000 tons, 
mostly from Western Europe. The main 
reason for the increase was the restructur- 
ing of Svenskst Stal AB, the country's 
major steel producer, following the phase- 
out of its ore-based steelmaking at the 
Domnarvet works by replacement with 
scrap-based electric furnaces. The Swedish 
Steel mills' scrap buying cartel, Jarns- 
bruksfornodenheter (JBF), distributed its 
supplies of domestic scrap among its mem- 
bers and fixed the percentage of total con- 
sumption that had to be imported. However, 
most of the importing was handled by the 
mills themselves. 

Swedish scrap dealers were concerned 
over the JBF refusal to increase the price 
level by 10% of grade 11, equivalent to No. 1 
heavy steel melting scrap. Scrap purchases 
declined as steel production declined to 
about 3 million tons per year although 
there were fewer integrated steelworks and 
electric furnaces needed more good-quality 
scrap. Imports of scrap increased, but prices 
for domestic scrap were lower than in other 
countries and the ombudsman was asked to 
scttle this problem. 

During 1975-81, the Government paid a 
premium price to the final owner of an old 
motorcar when it was scrapped, but this 
policy had little effect on the number of cars 
processed. 

United Kingdom.—The ferrous scrap in- 
dustry was in a crisis because of the decline 
in size and the changing nature of the steel 
industry, overextended export prices, and 
further price cuts under consideration by 
the British Steel Corp. (BSC), who pur- 
chased scrap only from 20 large dealers. 
Purchases of stainless steel scrap virtually 
halted despite a reduction in price from 
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$476 to $391 per ton. Many manufacturers 
paid merchants to remove their lower 
grades of metallic scrap. The closure of the 
Round Oak Steel Works produced a sur- 
plus of baled and other scrap that hopefully 
would be: moved to other areas of the 
country or abroad. The Department of In- 
dustry’s Iron and Steel Div. urged scrap 
merchants and customers to arrange volun- 
tary conditions for scrap marketing without 
resort to Government intervention. Re- 
structuring and adoption of fundamental 
price changes in the market dictated by 
international price levels resulted in clo- 
sure of several scrap companies. Price re- 
ductions dictated by BSC encouraged over- 
seas customers to demand similar reduc- 
tions in their buying prices. 

The 600-member British Scrap Federa- 
tion (BSF) was reorganized using three 
committees representing special interests 
and three large scrap firms. BSF members 
were concerned that lower price levels did 
not encourage greater exports of scrap total- 
ing only 3.0 million tons in 1982. Spain 
received over 2.0 million tons worth $136 
million, but two Spanish steelmakers sus- 
pended payments and owed one United 
Kingdom exporter $1.7 million, 90% of 
which was covered by the Export Guarantee 
Department. Tonnage exported to Sweden 
was 169,200; to the Federal Republic of 
Germany, 161,683; to Turkey, 68,653; and to 
India, 44,779. Major grades of ferrous scrap 
exports in 1982 included heavy melting, 
1,150,000 tons; shredded, 438,503 tons; bales, 
239,964 tons; and stainless and alloy steel 
scrap, 182,818 tons worth $2.35 million, and 
averaging $128.54 per ton. 

Following a 2-year discussion, 12 compa- 
nies agreed to close 10 of their 22 steel- 
castings foundries resulting in the elimina- 
tion of 27,500 tons of annual capacity and 
1,800 jobs. Levies amounting to 2% of their 
turnovers for the next 5 years will be paid 
by the foundries remaining in operation; 
the levies, together with Government 
grants, will compensate the foundries closed 
to about one-third of their annual turnover. 

Gawlick Machinery, Bristol, Conn., and 
Henry Butcher & Co., London, joined as 
exclusive agents for the orderly sale, over a 
2-year period, of redundant equipment from 
14 BSC plants in England, Scotland, and 
Wales. 

J. McIntyre Ltd., Bradford, installed a 
Ventiwind Sifter system, the fourth in Eng- 
land, to clean ferrous and nonferrous scrap. 

The scrap group, Interalloys AB, the 
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Swedish Arm of the Swan Holdings, pur- 
chased the Swedish steelmaker Guill- 
spaangs Electrokenika. 

After the takeover of the Thos. W. Ward 
(Raw Materials Div.) by Rio Tinto Zinc 
(RTZ), Ward reorganized its scrap business 
into a northern region with 10 yards and a 
southern region with 9 yards. Three Scot- 
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tish yards were shut down by RTZ immedi- 
ately after the takeover. 

BSC’s Scottish steelworks increased their 
scrap purchases, not for increased steel 
production, but to rebuild their stocks. BSC 
increased its receipts from northern Eng- 
land claiming that Scottish supplies of high- 
grade scrap were nearly depleted. 


. TECHNOLOGY 


New recycling projects were developed by 
the Bureau of Mines in five research cen- 
ters by staff members in conjunction with 
NARI, ISIS, and private industry members 
approved by the Bureau's Materials and 
Recycling Technology Div.’ 

The Bureau, in cooperation with the 
American Foundrymen’s Society (AFS), 
analyzed samples, submitted quarterly, of 
55 gray, ductile, and malleable iron castings 
from approximately 40 U.S. foundries to 
determine the level of 28 tramp elements.* 

As part of its programs for conserving 
domestic mineral resources, the Bureau re- 
viewed methods for indentifying scrap 
metals.’ 

A Bureau pelletizing technique was used 
by Joslyn Stainless Steels, Fort Wayne, 
Ind., for in-plant recycling of furnace dusts, 
mill scale, and grinding swarf. 

The Bureau recovered metals from non- 
magnetic automobile shredder rejects by 
water elutriation* and extended its scrap 
automobile research to include Japanese 
cars because U.S. foundries may face com- 
positional problems.“ 

News regarding scrap preheaters and 
burners used with electric steelmaking fur- 
naces included a paper on the application of 
oxy-fuel burners,” the retrofitting of three 
furnaces with six K-TECH burners, design- 
ed by Korf Technology Inc., at Georgetown 
Steel Corp., Georgetown, S.C.;" and the 
licensing, by Nikko Industry Co., Ltd., of 
Korf Technology Inc., Charlotte, N.C., to 
design, engineer, and construct scrap pre- 
heaters.'? 

The Kevex Corp. announced its new Ana- 
lyst 8000 Microanalyzer, an energy disper- 
sive X-ray instrument used in conjunction 
with scanning electron and transmission 
electron microscopes for the microanalysis 
of many elements in the periodic table. 

Sea-Shear Inc., a subsidiary of Schiavone- 
Chase, began operating the first seaborne, 


1,100-ton guillotine shear on a 250-foot 
barge.!* 

The U.S. Coast Guard issued a report 
by the Panel on Ferrous Metal Fires 
(NMAB393) dealing with tests to determine 
the susceptibility of ferrous metal turnings 
and direct-reduced iron to excessive heating 
during marine transport.!5 

A study by Battelle Columbus Labora- 
tories for the Bureau of Mines and AFS 
concluded that ferrous scrap can be upgrad- 
ed by segregation at the source and addi- 
tional currently used processing techniques 
in scrapyards, resulting, however, in price 
increases in the long run.“ 

NARI released a 188-page illustrated 
book titled Recycled Metals in the 1980's" 
that presented statistics and technical data 
on virtually all important aspects of metal 
recycling including ferrous scrap. 

ISIS issued an 8-page report listing the 
materials, equipment, and procedures need- 
ed for sorting and testing ferrous scrap at 
processing sites and published three full- 
color wall posters describing spark and 
chemical tests for identifying six grades of 
stainless steel scrap and five grades of high- 
speed steel scrap. ISIS, through the Center 
for Material Research at the Johns Hopkins 
University, reviewed the Japanese process 
for BOF operations in which scrap accounts 
for up to 60% of the furnace charge. The 
center issued a report, for distribution to 
ISIS members, relating to the identification 
and analysis of ferrous scrap by use of 
optical emission and X-ray fluorescence 
spectroscopy. 

New technology in the Federal Republic 
of Germany included the successful use of 
2,830 tons of nonmagnetic shredder residue 
as fuel in a cement plant with the cost of 
the pilot plant investigation being shared 
by shredder operators, the cement plant, 
and the Government;? a closed-circuit 
process by Romet-Stahl and Ruckstoff of 
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Diisseldorf to recover steel alloying materi- 
als from oily metallic sludges;'* the increase 
of the scrap content of the total change, by 
top blowing and bottom stirring, of a BOF;!* 
and the development of a process for melt- 
ing scrap and sponge iron by Krupp Stahl 
AG in cooperation with the Krupp Research 
Institute. 

Korf Stahl AG tested an energy optimiz- 
ing furnace for Companhia Siderúrgica 
Pains S.A. at Minas Gerais, Brazil. Report- 
edly, the new furnace permitted the use of 
up to 60% cold charging scrap without the 
use of charcoal.?! 

The preheating of scrap charges for Japa- 
nese electric arc furnaces comprised 50 total 
installations using four systems, all of Japa- 
nese origin, known as Nippon Kokan K.K. 
and Toshin Steel, Daido Steel Co. Ltd., 
Baumco Inc.-Hotaka Engineering Co. Ltd., 
and Nikko Industry Co., Ltd. 

SKF Plasmared technology was selected 
for the 70,000-ton-per-year facility of Scan- 
dust at Landskrona, Sweden, for process- 
ing furnace baghouse dusts to recover 
metallics.*: 

Wolverhampton's Leight Interests set up 
a new plant named Tyrolysis, in the West 
Midlands area of England, to process 50,000 
tons of tires annually to recover 7,000 tons 
of scrap steel, 20,000 tons of light fuel oil, 
and 17,000 tons of a coke-like solid fuel. 

A new pilot-scale process developed at 
McGill University, Montreal, Canada, used 
vacuum distillation to eliminate copper and 
tin from ferrous metals. Reportedly, this 
process offered the unrestricted use of high 
residual content ferrous scrap instead of 
No. 1 bundles. 

Several shredder operators in Denmark, 
where 300,000 tons of shredder residue was 
available, studied its use as a fuel for 
municipal district heating systems in a 15- 
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mile radius. Three tons of this residue had a 
calorific value equal to 1 ton of fuel oil. 


1Physical scientist, Division of Ferrous Metals. 

2All quantities are in short tons unless otherwise noted. 

3Peters, A. T. Steelmaking Charge—Past, Present, Fu- 
MEE pa v. 40, No. 1, January 1983, pp. 40, 43. 

*U.S. Department of Commerce. Potential Impediment 
of Found Capacity Relative to National Defense Needs. 
EMD-81-134, Sept. 15, 1981. 

Need for Better Monitoring and Analysis of 
Foundry Data. EMD-82-15, 8 10, 1981. 

s American Metal Market. Sp Handling Equipment 
Section. V. 90, No. 210, Oct. 28, 1982, p. 10. 

S$Pedersen, J. R. Bureau of Mines Research 82, 1982, 


pp. 86-87. 

Newell RE Bro D. M. Soboroff, and H. V. 
Makar. A Review of Methods for Identifying Scrap Metals. 
BuMines IC 8902, 1982, 19 pp. 

s American Metal Market. Joslyn Recycling Wastes to 
Recover Constituents of Stainless Alloy Steels. V. 90, 
No. 242, Dec. 15, 1982, p. 7. 

Sterner, J. W. Water Elutriation for Metal Recovery 
From Nonmagnetic Automobile Shredder Rejects. Scrap 
Age y 38, No. 12, December 1981, pp. 100, 102, 104, 107. 

?Bleiman, K. R. Oxy-Fuel Burner Technology. Pres. at 
Eastern Iron and Steel Section of AIME, Oct. 15, 1982. 

Iron and Steel Engineer. New K-TECH Burners in Use 
at Georgetown Steel. V. 59, No. 12, December 1982, p. 76. 

12Midrex Corp. Direct From Midrex. V. 7, No. 4, 3d 


Quarter 1982, p. 9. 
13Scrap Age. Full Signal X-Ray Microanalyzer With 
More Power, Speed and Accuracy. V. 39, No. 8, August 
1982, pp. 110, 112. pon 
Mullen, J. Goes to Sea. Scrap v. 39, No. 6, 
June 1982, pp. 38.36, 8 
18 National Materials Advisory Board Newsletter. Panel 
on Ferrous Metal Fires of the Committee on Maritime 
gr der Materials, Died A 8 is July ee P. 6. 
oundry 9 echno Quality of Scra 
is Stable. V. 110 8, August 1982, p. 28. d á 
17Scrap Age. Joint Venture on Fuel From Residue 
to rr ey ree Operators. V. 39, No. 6, June 1 82, 
PP. 
i$Meta] Bulletin. New Method for Recycling Oily 
Sludges. No. 6682, Apr. 23, 1982, p. 17. 
1 American Metal Market. New Technology to Up Use 
in BOF. V. 90, No. 223, Nov. 16, 1982, p. 12. 
. Krupp Stahl Developing Cost Efficient Process 
for - Melting 5 Iron. V. 90, No. 204, Oct. 20, 1982, p. 9. 
Saver Furnace Tested by Korf Stahl at 
Brazil Mill V. 90 o. 79, Apr. 23, 1982, p. 3. 
3333 Metal Processing. Four Scrap Preheating Systems. 
V. 20, No. 11, November. 1982, pp. 50-53. 
23]ron and Steel Engineer. Plasma. V. 60, No. 2, Febru- 
ary 1983, p. D-16. 
*Metal AEN Steel Scrap From Old Tyres. No. 6670, 


Mar. 9, 1982, 
Apr. 23, 1982, letter. NSERC Fellow in 


?5Harris, R 
Metallurgy. McGill Univ University, 3450 University St., Mon- 
treal, PQ 

36Work cited in tears 17. 
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Table 2.—U.S. consumer receipts, production, consumption, shipments, and stocks of 
iron and steel scrap and pig iron in 1982, by grade 


(Thousand short tons) 
Receipts of scrap Production of home scrap 
; scrap(in- tion of both 
From From pers w cludesin- purc : š 
G brokers, other ing got molde, and home Ship- Ending 
. Grade dealers own- scrap stools in. ments of stocks, 
, resulting I scrap (in Dec. 31 
other com- from cur. Srapfrom cludes re- scrap : 
outside pany rent oper- old equip- circulating 
sources plants ations Sene scrap) 
ings, etc.) 
MANUFACTURERS OF PIG 
IRON AND RAW STEEL AND 
CASTINGS 
Carbon steel: 
Low-phosphorus plate and 
punchings __________ 260 9 14 3 263 13 41 
Cut structural and plate 643 255 347 5 1,328 51 75 
No. 1 heavy melting steel _ _ 5,960 1,340 8,237 96 13,895 1,456 1,662 
No. 2 heavy melting steel _ _ 1,237 125 747 3 ; 76 280 
No. 1 and electric furnace . 
bundles 3,785 364 1,587 () 5,932 201 715 
No. 2 and all other bundles 858 56 15 ae 1,072 5 115 
Electric furnace 1 foot and 
under (not bundles) _ _ _ _ 10 (1) 1 8 22 m 3 
Railroad rails 62 (1) 1 EM 88 2 2 
Turnings and borings _ _ _ _ 790 27 175 1 995 63 103 
Slag scrap (Fe content 70%)_ 499 115 2,594 ads 2,913 222 198 
Shredded or fragmentized _ _ 1,721 373 54 T 2,126 8 187 
No. 1 busheling . _ _ — _ _ _ 830 31 110 1 986 46 92 
All other carbon steel scrap _ 1,284 227 6,025 19 6,877 361 712 
Stainless steel scrap _______ 882 83 346 1 746 30 92 
Alloy steel (except stainless) 118 127 904 30 1,030 134 365 
Ingot mold and stool scrap _ _ _ 98 335 629 878 1,672 396 495 
Machinery and cupola cast iron (1) Mt 4 (1) 14 1 14 
Cast iron borings --------- 124 17. 104 1 137 176 36 
Motor block 1 c: A S 2 SS Za 
Other iron scrap --------- 495 111 364 10 772 256 244 
Other mixed scrap -------- 303 92 211 2 577 28 47 
Total 18,866 3, 637 22, 469 1,049 43,698 3,519 5,475 
MANUFACTURERS OF STEEL 
CASTINGS 
Carbon steel: 
Low-phosphorus plate and 
punchings __________ 435 3 146 (1) 550 8 37 
Cut structural and plate 128 7 12 (1) 138 (1) 17 
No. 1 heavy melting steel. 92 5 39 DE 149 1 10 
No. 2 heavy melting steel _ _ 57 (1) 2 E 60 (1) 6 
No. 1 and electric furnace 
bundles 24 E T Ta 20 ee (1) 
No. 2 and all other bundles _ 3 n "E = 4 E (1) 
Electric furnace 1 foot and 
under (not bundles) _ _ _ _ 67 (1) 17 (1) 80 (1) 6 
Railroad rails 3 P: E "m 3 T (1) 
Turnings and borings -_ _ __ 34 (1) 19 -- 40 6 2 
Slag scrap (Fe content 70%)_ 22 s (1) EUN (1) (1) (1) 
Shredded or fragmentized _ _ 88 8 2 Me 37 (1) 5 
No. 1 busheling -------- 16 nt SN Es 10 a) 2 
All other carbon steel scrap _ 246 5 203 1 452 7 26 
Stainless steel scrap _______ 11 (1) 14 (1) 24 1 6 
Alloy steel (except stainless) _ _ 38 1 82 (1) 119 1 26 
Ingot mold and stool scrap _ _ _ 2 1 (1) us 2 (1) 1 
Machinery and cupola cast iron 2 ick 1 En 3 Mm (1) 
Cast iron borings --------- 63 1 19 on 69 (1) 6 
Motor blocks (1) ME __ = (1) 1 (1) 
Other iron scrap ________-_ 44 2 23 (1) 67 3 8 
Other mixed scrap - ------- (1) E 4 s 4 TIN (1) 
Total? c. Ecce 1,302 21 586 (1) 1,838 25 159 


See footnotes at end of table. 
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Table 2.—U.S. consumer receipts, production, consumption, shipments, and stocks of 
iron and steel scrap and pig iron in 1982, by grade —Continued 


(Thousand short tons) 
Receipts of scrap Production of home scrap 
Recircu scrap (in- tion of both 
From From lati š cludes in- purc Shi Endi 
G brokers, other mng got molds, and home P- ding 
rade dealers own- scrap stools in. ments of stocks, 
; resulting om rap(n- crap Dec. 31 
other com- from cuf. berap from cludes re- P . 
outside pany ront oper- oldequip- circulating 
sources plants ations meni scrap) 
ings, etc.) 
IRON FOUNDRIES AND 
MISCELLANEOUS USERS 
Carbon steel: 
Low-phosphorus plate and 
punchings __________ 632 66 90 T 778 9 37 
Cut structural and plate 920 96 58 (?) 1,097 1 95 
No. 1 heavy melting steel 53 23 55 3 90 32 19 
No. 2 heavy melting steel 40 2 30 1 72 1 2 
No. 1 and electric furnace 
bundles 109 24 33 (5) 172 Biss 5 
No. 2 and all other bundles _ 129 9 e eyes 151 (*) 24 
Electric furnace 1 foot and 
under (not bundles) _ _ _ _ 85 46 1 ite 130 UM 4 
ilroad rails 124 (3) 8 () 124 (5) 18 
Turnings and borings 296 34 10 1 338 16 42 
Slag scrap (Fe content 70%) 15 zi (1) 16 (4) 8 
Shredded or fragmentized_ _ 590 2 à) (1) 731 (1) 47 
No. 1 busheling 200 17 14 S 226 19 10 
All other carbon steel scrap _ 905 4 117 (1) 1.004 5 54 
Stainless steel scrap ____ _ _ _ 9 1 2 (4) 12 (3) 2 
Alloy nel (except stainless) 35 () 5 1 38 3 10 
Ingot mold and stool scrap .. _ 76 2 8 
Machinery and cupola cast iron 875 12 338 13 1,195 5 133 
Cast iron boring 486 135 137 (*) 735 88 86 
Motor blocks 516 6 356 En 182 5 52 
Other iron scrap --------- 524 52 1,394 22 1,998 33 95 
Other mixed crab 734 263 4 1,020 4 41 
Total! 7,353 530 2,973 49 10,858 177 785 
TOTAL—ALL TYPES OF 
MANUFACTURERS 
Carbon steel: 
Low-phosphorus plate and 
punchings ___._____ _ 1,327 77 251 3 1.591 26 115 
Cut structural and plate 1,691 359 417 5 2,563 52 187 
No. 1 heavy melting steel 5,505 1,368 8,331 99 14,134 1,490 1,690 
No. 2 heavy melting steel _ _ 1,334 1 780 4 2,384 77 288 
No. 1 and electric furnace 
bundles 3,918 388 1,623 *) 6,123 201 721 
No. 2 and all other bundles 991 65 15 S 1,227 5 139 
Electric furnace 1 foot an 
under (not bundles _ _ _ 162 46 19 (1) 233 (1) 13 
Railroad rails 189 (1) 9 (1) 215 2 20 
Turnings and borings _ _ _ 1,120 61 204 2 1,373 86 147 
Slag scrap (Fe content 7090). 515 115 2,595 E 2,929 223 205 
Shredded or fragmentized.. _ 2,349 315 56 (3) 2,893 3 238 
No. 1 busheling -------- 1,047 47 124 1 1,223 65 104 
All other carbon steel scrap- 2,435 238 6,345 19 8,333 374 192 
Stainless steel scrap |... 402 35 361 1 782 31 99 
Alloy steel (except stainless) 191 128 991 31 1,187 138 401 
1 mold and stool scrap _ _ _ 176 337 692 881 1,822 399 546 
N and cupola cast iron 877 12 342 13 1.212 5 147 
Cat iron borings --------—- 674 153 260 1 940 214 79 
Motor blocks 517 6 356 Z= 784 5 52 
Other iron scrap --------- 1,063 165 1,781 33 2,837 292 346 
Other mixed crab 1,038 93 477 6 1,601 32 88 
Grand total? CL“ 27,520 4,195 26,028 1,099 56,386 3,721 6,418 
!Less than 1/2 unit. 


Data may not add to totals shown because of independent rounding. 
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Table 3.—U.S. consumer receipts, production, consumption, shipments, and stocks of pig 
iron and direct-reduced iron in 1982 


(Thousand short tons) 


. Produc- Consump- Ship- Stocks, 
Receipts tion tion ments Dec. 31 


MANUFACTURERS OF PIG IRON AND RAW 
STEEL AND CASTINGS 


Pig ifOn TS, Z u oe eee 83 1,157 43,342 43,281 2,287 559 
MANUFACTURERS OF STEEL CASTINGS 
PIg iTOD eee eee eee eS 71 Mes 69 (1) 4 
IRON FQUNDRIES AND MISCELLANEOUS USERS 
Pig iron mi a 0 E Lol 1,082 oa 1,059 2 59 
TOTAL—ALL TYPES OF MANUFACTURERS 
Pigiroh nocle eu I LaL DLE 2,260 43,342 44,409 2,289 622 
Di reduced or prereduced iroononn 832 w 288 DK 155 


W Withheld to avoid disclosing company proprietary data. 
Less than 1/2 unit. 


Table 4.—Consumption of iron and steel scrap and pig iron in the United States 
in 1982, by type of furnace or other use 


(Thousand short tons) 
Manufacturers of Manufac- Penis 
5 A steel ries and all typa’ 
Type of furnace raw pc nn 2 iscella- types 
or other use castings castings DAOUS users 

^ &.. Pig c. Pg — Pig Pig 

Scrap iron Scrap jron Serap iron Scrap iron 
Blast furnace 2,648 x: zu Hem m ac 2,648 ác 
Basic oxygen processes 14,059 38,553 eke Sa g5 i 14,059 38,663 
Lar i ace 554 3,632 34 3 A z 3,635 
ectric furnace ~~ 22,766 210 1,693 64 3,335 222 27,794 496 
Cupola furnacdte ~~ 37 128 941 7,197 353 7,328 481 
Other (including air furnace)* _ 634 111 9 1 827 28 - 970 141 
Direct castings’ - - -- -- ----— 2 647 ae aes ae 456 are 1,102 
e 43,698 43,281 1,830 69 10,858 1,059 56,386 44,409 


1Data may not add to totals shown because of independent rounding. 

?Includes consumption in all blast furnaces preducing pig iron. 

Includes scrap and pig iron processed in metallurgical blast cupolas and used in oxygen converters. 
“Includes vacuum melting furnaces and miscellaneous uses. - 

5Includes ingot molds and stools. 


Table 5.—Proportion of iron and steel 
scrap and pig iron used in the United 
States in 1982, by type of furnace 


(Percent) 
Type of furnace Scrap Pig iron 
Basic oxygen process 26.7 73.3 
| e urnace __ _ 49.7 50.3 
Electric furnace __ _ -- 98.2 1.8 
83 furnace- ------------- 93.8 6.2 
Other (including air furnace) _ _ _ _ _ 87.3 12.7 
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Table 6.—U.S. iron and steel scrap supply! available for consumption in 1982, 


by region and State 
(Thousand short tons) 
Receipts of scrap Production of home scrap 
eee New 
scrap (in- 
From bro. From yid cludesin — 4, — Ship supply 
kers, oth- ing got molds, o ments Wall- 
Region and State dealers, erown- rab re- stools, new of able 
other out- com- ovine scrap from supply” scrap? for con- 
side pany cürrent old equip- iss 
sources plants operations ee 
ings, etc.) 
New England and Middle Atlantic: 
Connecticut, Maine, Massachusetts, 

New Hampshire, New Jersey, 

New York, Rhode Island, 

Vermont! 953 60 652 19 1,685 166 1,519 
Pennsylvania 3,057 1.098 4,673 238 9,066 1,236 7,830 

Total? acc ee ete ee 4,010 1,158 5,326 257 10,750 1,401 9,349 

North Central l 

Illinois 2,790 533 2,044 32 5,400 217 5,183 

Indiana.. 1,719 91 5,821 261 7,899 700 7,199 
Iowa, Kansas, Michigan, 

Minnesota, Missouri 4,916 382 1,925 39 7,322 127 7,194 
or rm uterum 8,018 1,117 4,845 223 9,203 761 8,442 
Wisconsin _______________ 530 10 421 ($) 968 22 946 

Total — u u 13,084 2,133 15,063 562 30,791 1,827 28,964 
South Atlantic: 
Delaware, Florida, Georgia, 

s And, North Carolina, 

South Carolina, Virginia, West 

Virginia 3,385 146 1.942 125 5,598 158 5,448 

South Central: . 
Alabama, Arkansas, Kentucky, 
Louisiana, Mississippi, Okla- 
homa, Tennessee, Texas _ _ _ _ — 4,950 556 2,475 104 8,085 263 7,823 
Mountain and Pacific: 
Arizona, California, Colorado, 
Hawaii, Montana, Nevada, Ore- 
gon, Utah, Washington 2,142 202 1,223 51 8,618 72 3,546 
Grand total? .  . . _ _ _ __ 27,520 4,195 26,028 1,099 558, 842 8,721 55, 121 


New supply available for consumption is a net figure computed 
shipped during the year. The plus or minus difference in stock leve 
into consideration. 

2Data may not add to totals shown because of independent rounding. 

Includes scrap shipped, transferred, or otherwise disposed of during the year. 

*Less than 1/2 unit. 


adding production to receipts and deducting scrap 
at the beginning and end of the year is not taken 


Table 7.—U.S. consumption of iron and steel scrap and pig iron’ in 1982, by region and 


State 
(Thousand short tons) 
Pig iron and Iron foundries 
steel ingots Steel castings and miscella- Total? 
Region and State and castings neous users 
Pig : : 
Scrap iron Scrap vel Scrap e Scrap iron 
New England and Middle Atlantic: 

Connecticut, Maine, Massachusetts, 

New Hampshire, New Jersey, 

New York, Rhode Island, 

Vermont 810 979 69 4 669 47 1,548 1,031 
Pennsylvania ____________- 1,563 5,330 209 5 690 202 8,462 5,537 

Tota2_ 8 8,373 6,810 278 9 1,859 2489 10,010 6,568 
North Central: 

Illinois 2. 5c Dol eni 4,301 2,604 233 (3) 100 146 5,234 2,751 
f 6,777 138,518 115 42 403 40 7,295 13, 600 
Iowa, Kansas, Michigan, 

Minnesota, Missouri, Nebraska 4,417 4.070 225 1 2,664 195 7,306 4,266 

77! K eo ed 6,264 7,885 123 7 2,196 249 8,584 8,142 
Wisconsin =n = 205 1 763 49 968 50 

CCC 21.759 28,078 | 901 51 6,727 679 29,387 28,808 


S- fantnotes at end of table. 
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Table 7.—U.S. consumption of iron and steel scrap and pig iron! in 1982, by region and 


State —Continued 
(Thousand short tons) 
Pig iron and Iron foundries 
steel ingots Steel castings and miscella- Total? 
Region and State and castings neous users 
Scrap iron Scrap iron Scrap iron Scrap iron 
South Atlantic: 
Delaware, Florida, Georgia, 

Maryland, North Carolina, 

South Carolina, Virginia, 

West Virginia 4,954 W 53 8 560 26 5,566 29 

South Central: 
Alabama, Arkansas, Kentucky, 
Louisiana, Mississippi, Okla- 
homa, Tennessee, Texas 5,561 “6,933 340 3 1,829 90 7,790 7,026 
Mountain and Pacific: 

rizona, California, Colorado, 

Hawaii, Montana, Nev. 

gon, Utah, Washington 3,049 1,960 259 8 384 15 8,692 1,978 

Grand total?__________ 43,698 43,281 1,830 69 10,858 1,059 56,886 44,409 
W Withheld to avoid disclosing company proprietary data. 
Includes molten pig iron used for ingot molds and direct castings. 
2Data may not add to totals shown because of independent rounding. 
Less than 1/2 unit. 
“Includes South Atlantic region. 
Table 8.—U.S. consumer stocks of iron and steel scrap and pig iron, 
| Dec. 31, 1982, by region and State 
(Thousand short tons) 
Carbon 
Steel (ex- Stain- Alloy steel Cast iron Other Total Pig iron 
Region and State cludes re- less (excludes (includes gradesof scrap ocka 
rolling steel stainless) borings) scrap stocks! 
rails) 
New England and Middle Atlantic: 
Connecticut, Maine, Massachu- 

setts, New Hampshire, New 

Jersey, New York, Rhode 

Island, Vermont: 144 21 18 61 3 247 193 
Pennsylvania 996 41 196 173 2 1.407 89 

Total |. = 1.140 62 214 234 4 1,654 282 
North Central: 
Illinois 540 W 5 96 W 648 26 
Indiana 491 4 26 271 15 807 24 
Iowa, Kansas, Michigan, 

Minnesota, Missouri, 

Nebraska _____________ 416 6 2 85 11 520 16 
GG ͤ; A 8 418 7 110 83 8 625 87 
Wisconsin 12 w (2) 6 W 19 8 

r uaa ce - 1,877 19 143 540 35 2,614 156 
South Atlantic: 
Delaware, Florida, Georgia, 

ne North Carolina, 

South Carolina, Virginia, 

West Virginia __________ 424 W 9 90 1 524 11 

South Central 
Alabama, Arkansas, Kentucky, 
Louisiana, Mississippi, 
Oklahoma, Tennessee, Texas _ 185 312 19 199 18 1,033 144 
Mountain and Pacific: 
Arizona, California, Colorado, 
Hawaii, Montana, Nevada, 
Oregon, Utah, Washington 434 6 16 107 30 590 28 
Grand total! __________ 4,660 99 401 1,169 88 6,418 622 


W Withheld to avoid disclosing company proprietary data. 

Data may not add to totals shown because of independent rounding. 
2Less than 1/2 unit. 

3Includes South Atlantic region. 
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Table 9.—U.S. average monthly price and or ide price for No. 1 heavy melting scrap 
in 


(Per long ton) 
; : Philadel- ^ Composite 
Month Chicago Pittsburgh phia price! 
h a ee ee eee $83.00 $93.73 $84.00 $86.91 
P ²˙i....k; ð . m Ed c E reis. 78.63 91.11 84.00 84.58 
/öÖÄo ⅛ ͤ kxßßſdß ⁰ͥ¶⁰d ewe 69.78 83.96 84.00 19.50 
1) ³Ü·’¹w¹A LU EE E 63.86 74.55 77.00 71.80 
n nO eT penne oe a 8 58.30 62.95 69.00 63.42 
SUME. n en ] a ͤ . are dede e ie 51.7 59.36 61.00 51.38 
JJ! m Li er eb AA LR c lE 49.00 57.51 59.00 55.19 
PUG 2 nl uon ese Ex eM ui Lc a 51.73 58.00 59.00 56.24 
September ~ —--------------------------- S 48.95 51.16 58.90 55.20 
) tss EE ery MES t D EE ELE 41.86 54.76 51.00 53.21 
N;; ² m AA mera Rasa 45.00 51.50 55.40 50.63 
December. — . . Ls du 45.48 52.38 55.00 50.95 
hö eee 57.78 66.47 66.94 63.73 
Average 19817______________ „ ͤ ̃ ꝗ ö ? 91.76 100.57 87.67 93.33 
Revised. 
1Composite price, Chicago, Pittsburgh, and Philadelphia. American Metal Market, Mar. 4, 1983. 
Table 10.—U.S. exports of iron and steel scrap, by country 
(Thousand short tons and thousand dollars) 
mw 1978 1979 1980 1981 1982 
un — — —— —[W,U— — — Ñy—oMH- hL 
iid Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 
Canada 795 41,698 861 60.275 790 57, 507 181 52, 463 307 21.006 
Greece 340 25, 079 500 52,3895 545 57,484 271 25,452 208 16,517 
Italy ____- 657 54,522 1,186 124,361 892 101,865 84 2,401 12 2,972 
Ten S 3,190 288,979 2,922 305,509 2,888 — 308,784 1.191 117.724 1,580 145,088 
orea, 

Republic of 1503 117,742 1,418 152,483 1796 192,745 1241 114,736 1522 115,515 
Mexico 450 35, 808 814 85,098 1.134 187,273 896 102, 929 880 33,822 
Spain MUS 144 | 1400 127,592 1163 114,887 494 34,570 868 61,616 

ai MUN 894 41,126 70,004 125,716 374 59,874 352 57,213 
Turkey 258 19,583 242 23,482 318 31,363 364 31,814 639 48, 
Other 708 70, 662 1.077 141.207 762 98,367 874 91,274 987 108, 273 

Total! __ 9,039 698, 237 11.054 1,142,406 11,168 1,225,941 6,415 638, 644 6,804 610, 302 


Data may not add to totals shown because of independent rounding. 
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Table 12.—U.S. exports of rerolling material (scrap), by country! 
(Thousand short tons and thousand dollars) 


Count 1978 1979 1980 1981 1982 
ore Quantity Value Quantity Value Quantity . Value Quantity Value Quantity Value 
Korea, Republic of a M 2 172 4 538 =e ae m mee 
Mexico —. _ _ 38 4,176 57 8,614 65 10,848 55 10,267 33 5,290 
Pakistans 7 470 is Man 2 185 E. Sa E EHE 
Other 6 882 11 1,436 14 1,197 2 564 20 2,679 
Total? CL“ 90 65,5928 10 10,222 86 12,768 57 10,831 53 7.969 


1Starting in 1978, exports of rerolling material are not comparable with those of previous years because of a change of 
classification by the Bureau of Census. 
*Data may not add to totals shown because of independent rounding. 


Table 13.—U.S. imports for consumption of iron and steel scrap,’ by country 


1981 1982 
Country Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
AUSTR nou L LL u ee X xs 25 $118 
Belgium- Luxembourg 36 
Canada .—— . ðͤ 2 et 511.209 52,600 387,069 32,003 
Germany, Federal Republic f 939 140 1,100 
fn. ee ea 1,114 2,628 246 192 
Mexri- L L a ee ee 31,112 2,797 62,963 3,693 
Netherlands _______.________-. 211 206 1 10 
Panama. uu nose a eee 15 6 6,002 61 
Sweden 2,336 676 325 
1 18 5 Kingdom 2,423 1,770 3,967 
2j etn aad gua Gate! 6, 1,295 6,363 1,001 
OUR cn ee eet 556,165 62,126 468,097 37,512 


‘Includes tinplate. 


Table 14.—Iron and steel scrap consumption in selected countries! 


(Thousand short tons) 
Continent, country group, and country 1977 1978 1979 1980 1981 
North America: 
Canada2345 0 7,683 8,622 9,145 9,395 8,233 
United States: 3 92,138 99,223 98,901 83,710 85,097 
Latin America:“ 
Argentina. 1.892 1,523 1.775 1, 490 1,710 
1(;öÜ;/. 8 5,044 5,800 6.497 87 119 003 
Chile ³˙Ü1AA II ze iA 227 177 200 r 4530 4205 
Colombia ___________________ 250 183 °170 °190 €185 
Mexico- -----------------—— 2,690 3,097 "9,220 r eg 260 °8 500 
Peru -L 184 150 170 8185 2140 
Uruguay- - - --------------—-— 55 57 ° °55 
Venezuela 583 602 2550 r e665 €740 
Central America, not further detailed _ _ 57 61 *60 *60 *55 
Europe: 
European Economic Community: 
Belgium? |... .. 3,728 4,182 4,467 4,065 4,133 
Denmark’ ° 100 2 1, 7998 894 
Z ACCEDER RUE EE 8,282 9,018 8,941 8,748 8,040 
Germany, Federal Republic of 22,262 23,359 23,993 22, 401 221,632 
Lc S et Ie Sek ate et 87 1193 n *65 
Ital RENTRER NY Lee Se ERN WEN 16,629 17,897 17,928 1119,825 *18,000 
Luxembourg 555 1.942 1. 1.738 1,458 
Netherlands NCC oe 1,857 2,030 2,166 2,025 1,961 
United Kingdom 17,070 16,902 16,761 10,248 *13,000 
Euro Free Trade Association: 
ustria PEA MPO, ĩ 88 1,789 1,926 2,013 111.903 1,690 
Finlande 898 3832 3819 3848 807 
Norway” rf! Te eae ET 3485 *490 601 526 €500 
PortugallöWç masmWn x 396 491 520 560 e450 
Sweden*? |. |. |. st 2,679 2,872 3,045 52 835 €2,500 


See footnotes at end of table. 
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Table 14.—Iron and steel scrap consumption in selected countries! —Continued 


(Thousand short tons) 
Continent, country group, and country 1977 1978 1979 1980 1981 
Europe —Continued 
Council for Mutual Economic Assistance: 
Bulgaria 750 720 805 860 830 
Czechoslovakia? $5 s 8,216 8,178 8,438 *8,490 8,244 
German Democratic Republic? 3 4 5 4,130 5,040 5,545 5,893 5,816 
Hungary? $5 | |  .......- 2,467 2,566 2,595 2,528 2,425 
Poland __________________ 11,083 12,518 11,597 11,817 9,598 
Romania 3,890 4,080 4,190 4,300 4,250 
U.S.S.R. ðͤ v 52,800 54,450 53,020 52,690 52,900 
Other 
Greece 180 300 330 r 300 
Spain -----------------—- 3458111 534538726 7,961 119,195 *9,400 
Yugoslavia? *5 |. _ 1,921 2,249 2,212 2,281 2,924 
Ama South Africa, Republic of? }7_____ 2, 855 73,317 2,778 8,605 3,024 
ia: 
PRT ³A1A 7, 000 8,000 8,000 8,000 7,700 
India® _.___________________ 4,300 4,400 4,400 4,080 4,100 
Japan5__ _ _ 8 38,147 43,445 50,292 48,291 44,616 
Korea, Republic CVP! eh TRES 1,800 1,860 1 800 2,200 2,700 
Taiwan? d“) 550 600 800 71,200 900 
Turkey? Ce t ukuna ERES A 141,279 14) 017 *1,100 *1,100 *1,100 
Oceania: 
Australia __ _ _ 152 105 152,448 162 639 r €2 410 "2,480 
New Zealand 13181 182 18160 r 6155 160 
rr eet Lu ™341,720 T366,682 ™373,789 F352,389 344,729 


*Estimated. Revised. 

‘Unless otherwise noted, figures represent reported actual 5 of iron and steel scrap utilized in the 
preduction of pig iron, ferroalloys, crude steel, foundry products, and rerolled steel, as well as in other unspecified uses by 
the steel industry and by other unspecified industries as reported by the United Nations Economic Commission for 
Europe in its Annual Bulletin of Steel Statistics for Europe, v. 9, 1981, New York, 1982, 87 pp., which is the source of all 
reported data unless otherwise noted. (All estimates included are made by the U.S. Bureau of Mines.) 

cludes scrap consumed by steel rerollers. 

*Excludes scrap consumed in iron foundries. 

*Excludes arap consumed within the steel industry for purposes other than the manufacture of pig iron, ferroalloys, 
crude steel, foundry preducts, and rerolled steel. 

5Excludes scrap consumed outside the steel industry. 

*U.S. Bureau of Mines. 

Except where individually noted as an estimate or another specific source: 1977—Instituto Latinoamericano del Fierro 
y el Acero. Statistical Yearbook of Steelmaking and Iron Ore Mining in Latin America, 1977. Santiago, 1979, 178 pp.; 
1978—Instituto Latinamericano del Fierro y el Acero. Siderürgia Latinoamericano, No. 243, July 1980, p. 56. Source does 
not provide details on what is included; presumably figures represent total steel industry scrap consumption, excluding 
scrap used outside the steel industry. 

Iron and Steel Statistics Bureau (United Kingdom) International Steel Statistics, Brazil, 1980. London, 1981, p. 4. 

Excludes scrap consumed by pig iron producers. 

I? Includes scrap used in production of steel castings in shipyards. 

Organization for Economic Cooperation and Development. The Iron and Steel Industry in 1980. Paris, 1982, p. 15. 

12Iron and Steel Statistics Bureau (United Kingdom). International Steel Statistics, South Africa, 1980, p. 4; 1981, p. 4. 

18Organization for Economic Cooperation and Development. The Iron and Steel Industry in 1978. Paris, 1980, 40 pp. 

1*Excludes a substantial tonnage derived from shipbreaking (possibly of the order of several million tons annually for 
electric furnace equipped steel mills). 

150rganization for Economic Cooperation and Development. The Iron and Steel Industry in 1979. Paris, 1981, 32 pp. 

16Iron and Steel Statistics Bureau (United Kingdom). International Steel Statistics, Australia, 1980. London, 1981, p. 4. 
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Table 15.—Iron and steel scrap exports, by continent and country' 


(Thousand short tons) 
Continent, country group, and country 1977 1978 
North America: 
Canada 768 
United States 26,175 39.089 
Latin America: 
MBEICO. rene un 22 (2 4) 
Europe: 
Euro Economic Community: 
lgium- Luxembourg 552 585 
Denmark 63 89 
France —— o me 8,702 4,038 
Germany, Federal Republic off 2,735 3,048 
Greece 2.6 ee ee ee 1 ($) 
Ireland ----------------- 60 
Italy u ra ( Bie 12 
Netherlands 1.021 1.311 
United Kingdom 1,034 1,725 
Euro Free e Association 
USLTIR = 7 AA ee eh 9 9 
Finland 3 1 
Pc p S E 11 
ortugal __ _ _ _ ee 
Wee... eee Se 83 86 
Switzerland 68 97 
Council for Mutual Economic Assistance n isi 
Czechoslovakia 89 126 
German Democratic Republic 1 15 
Hungary - /// 78 46 
Poland oo oc ee neun 1 15 
Romania® ___ _ 2 8 
U.S. S. R 2,412 1,849 
r: 
Iceláftid «een EAE 2 "T 
Spalh lace ee Cu (*) 
Yugoslavia_ ------------------- 46 87 
Africa 
orocc o 221 250 
South Africa, Republic o 53 5g 
Asia: 
Ghina OUR O Lo oe 8 250 sie 
rr ae eS 
in.. 260 231 
Indonesia __ _ _ _ _ T 
JEDE uno li eae 181 
Korea, Republic oz 1 
WOR oo ³ «¾ mA ĩð v eee 212 215 
Philippinee sss (2 4) 33 
Singapore kk 8 4 
Taiwan2__ _ _ _ 2 LLL LL LLL sl n 40 172 
Thailand. 22.222225 99)Lz me s 
Oceania: 
Australia 713 755 
New Zealand? ____________________ 2 2 
WOU) Za Z s 22 Zaza us ee 20,296 125,038 


“Estimated. Revised. 


1979 
1,139 
311,124 
31 


"26,698 


1980 


128,372 


25, 436 


1Unless otherwise noted, source is United Nations Economic Commission for Europe. Annual Bulletin of Steel 


Statistics for Europe, v. 9, 1981, New York, 1982, 87 pp. 
2 Official trade returns of subject country. 
Includes rerolling material. 
*Less than 1/2 unit. 
5Partial figure; compiled from import statistics of trading partner countries. 
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Table 16.—Iron and steel scrap imports, by continent and country! 


(Thousand short tons) 
Continent, country group, and country 1977 1978 1979 1980 1981 
North America: 
Canada ___ _ mimi 644 1,052 1,156 1,119 924 
United States? .. |. 625 194 761 582 556 
Latin America 
Argentina 2177 218 22 2 
Bran... e ci (2 3) (2 3) (2 3) 224 *25 
Chiles mee 8 21) 28 *10 *10 *10 
Colombia __ _ _ 213 223 225 214 *15 
Cuba zo h my Í— P — *81 *92 i: *95 *100 
MeXIGQ. Loose eum deeem aa 2989 2531 r 2393 2257 *250 
Pep Ios: sut s A D a T Sua on ET I r 296 *35 
Venezuela 66 e55 250 236 *30 
Europe: 
Euro Economic Community: 
lgium- Luxembourg 543 1.079 1.069 947 1,054 
penmanc- JGG y aS qunas SoM 14 290 318 239 198 
France __ . 88 316 434 465 503 888 
Germany, Federal Republic off 1,569 1,705 1,769 1,658 1,478 
CPP»; %¾ i A E Za 2 263 317 
Ireland 222222222222 -- 2 10 6 9 4 
HA -— uml 6,421 7,238 7,596 8,168 6,107 
Netherlands 182 170 262 
United ODD z. Z 110 47 49 23 
Euro Free e Association 
USt o e ee ALI 88 127 149 158 187 
Finland. - - ----------------—— 69 24 98 117 68 
Norway. - ---—-------—--------—— 20 11 8 26 
Portugal! „„ 105 781 161 7164 94 
üt la e es A 36 130 143 212 
Switzerland __________________~_ 96 197 151 125 
Council for Mutual Economic Assistance : ss 
232 K - D 1 (* 9) zd 
Czechoslovakia ____------------ 49 54 47 62 59 
German Democratic Republic |... r547 602 780 1,001 164 
Hungary -----------------—— 2 7 159 
Poland oS i s s s s ee S 37 10 7 58 
Jö ͤ K Sus, 8 9 11 62 i 
USS Ree A a e 520 521 522 623 *24 
Other: 
Spain Ar arto su Su u ya eee 2,197 2,811 3,805 4,835 4,415 
ugoslavia._ ß 451 528 
Africa: 
e a a E 2127 246 218 241 40 
n — —Á—— ee 2uau sess (3) 1 (3) (3) 3) 
South Africa, Republic o 233 219 29 331 *20 
Asia: 
ini o LL Cu ee DELL 3) 19 6 2 2 
Hong Kong? ___ 4441„4 100 139 116 108 104 
J ̃⁵vbVVVV anos 282 2119 2160 e130 100 
Indonesas „„ „ ͤœꝗ—f⸗ꝗ„f.u: ---- 52 89 33 43 69 
bes at la PELO ROW °11 NA NA NA NA 
JJ; y A 1.587 3,559 3,688 3,291 1,974 
Korea, Republic 7i E NINE ee NNN Sd eR ERE 1,782 1,867 1,742 2,130 2,546 
(il ae T 23 5 *5 
Pakistan. uz a ee to es *165 187 139 368 *200 
Philippines 268 287 2105 210 100 
Singapore? __ _ „„ 25 103 120 86 
Taiwan u u oe eio esie s ce eei 2629 3839 21,858 971 
Thailanddddd 489 884 678 873 460 
V T IAS ⁵ ⁵  ] v rp ee 8 831 856 899 881 579 
Australia 1 1 1 1 1 
New Zealand? ___---------------—— 18 19 1 69 5 
Total ces ee 7120, 348 127,087 127,928 130,092 25, 809 


*Estimated. "Revised. NA Not available. 

lUnless otherwise noted, source is United Nations Economic Commission for Europe. Annual Bulletin of Steel 
Statistics for Europe 1981, v. 9, New York, 1982, 87 pp. 

3Official trade returns of subject country. 

Less than 1/2 unit. 

*Partial figures, compiled from export statistics of trading partner countries. 

SOfficially reported, but may be incomplete figure. 

*Partial figures, compiled from incomplete returns of subject country and export statistics of trading partner countries. 
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Iron and Steel Slag 


By William I. Spinrad, Jr. 


Domestic production, sales, and use of 
iron and steel slag decreased in 1982 com- 
pared with that of 1981 because of reduced 
U.S. iron and steel production and declines 
in consumption by U.S. construction indus- 
tries. Air-cooled blast-furnace slag compris- 
ed the largest portion of total blast-furnace 
slag sold or used. In 1982, Atlantic Cement 
Co., Inc., dedicated its 800,000-short-ton-per- 
year slag plant at Sparrows Point, Md. 
Heckett Co. and Standard Slag Co. perma- 
nently closed plants located in Los Angeles, 
Calif., and Youngstown, Ohio, respectively, 
and International Mill Service Co. shut 
down its plant at Phoenix Steel Corp. in 
Phoenixville, Pa., for an indefinite period. 

The construction industry was the major 
user of iron and steel slag products in 1982. 
Air-cooled blast-furnace slag was used 
mainly for road base, as asphaltic concrete 


aggregate, and as fill. Steel slag was typical- 
ly used as fill and for road base. Reported 
growth areas for slag in the 1980’s are as an 
additive in portland cement and as a light- 
weight concrete aggregate. The average 
unit value for blast-furnace slag increased 
3% from 1981 to 1982. Steel slag increased 
1% in unit value over the same period. 
Domestic Data Coverage.—Sales, use, 
and transportation data for iron and steel 
slag were compiled from voluntary re- 
sponses received from an annual survey of 
U.S. processors conducted by the Bureau of 
Mines. In 1982, of the 75 operations can- 
vassed, 69, or 9296, responded representing 
88% of the total sales or use data shown in 
table 1. Data for the remaining six nonre- 
spondents were estimated by using reported 
prior year sales and use levels adjusted by 
trends in the industry and other guidelines. 


DOMESTIC PRODUCTION 


Domestic iron and steel slag production, 
which is not reported, undoubtedly fell in 
1982 because of major declines in U.S. iron 
and steel production. In 1982, pig iron 
production declined 41% and raw steel 
production declined 40% from 1981 levels. 
The quantity of steel slag sold or used also 
decreased because of declines in most forms 
of construction that use slag. Blast-furnace 
slag sold or used in 1982 decreased 6% in 
quantity and 3% in value compared with 
that of 1981, to 14.8 million tons valued at 
$64.9 million. Fifty-nine percent was mar- 
keted in Pennsylvania, Indiana, and Ohio. 
Of the total blast-furnace slag sold or used, 
92% was air-cooled, 4% was granulated, 
and 4% was expanded. Steel slag sold or 
used totaled 4.7 million tons valued at $14.6 
million in 1982, down 17% in quantity and 
16% in value from that of 1981. Of all iron 


and steel slag products shipped to market, 
82% traveled by truck with the remainder 
traveling by rail or water. The reported 
marketing range for slag is between 50 and 
70 miles from its source. 

Atlantic Cement dedicated its new 
800,000-ton-per-year slag plant at Sparrows 
Point, Md., on June 15, 1982. This facility, 
which processes slag from Bethlehem Steel 
Corp.'s “L” blast furnace, is reported to be 
the only U.S. plant to employ full water 
granulation for processing blast-furnace 
slag into cementitious material. 

In 1982, Heckett permanently shut down 
its Los Angeles, Calif., plant; International 
Mill shut down its plant at Phoenix Steel in 
Phoenixville, Pa., for an indefinite period; 
and Standard Slag permanently closed its 
Republic plant in Youngstown, Ohio. 
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CONSUMPTION AND USES 


The principal domestic consumer of iron 
and steel slag in 1982 was the construction 
industry. Of the 13.6 million tons of air- 
cooled blast-furnace slag sold or used, 46% 
was used as road base material, 12% as 
asphaltic concrete aggregate, 12% as fill, 
and 10% as railroad ballast. Other uses, 
shown in table 5, included concrete aggre- 
gate, mineral wool, and concrete products. 
Expanded blast-furnace slag was used main- 
ly in concrete products. Other end uses for 
expanded blast-furnace slag and end uses 
for granulated blast-furnace slag, while not 


separately tabulated because of company 
proprietary data, are categorized by type in 
table 6. Steel slag uses, shown in table 7, 
included fill, road base material, and as- 
phaltic concrete aggregate, comprising 
37%, 32%, and 11% of total end use, respec- 
tively. The remaining 20% was used for 
railroad ballast, ice control, and other uses. 

Reported growth areas for slag in the 
1980’s are expected to be an additive in 
portland cement and as a lightweight con- 
crete aggregate. 


PRICES 


The average unit value, f.o.b. plant, for 
total blast-furnace slag in 1982 increased 
3% from that of 1981, to $4.40 per ton. By 
type, expanded slag increased 44%, to $8.91 
per ton, and granulated and air-cooled slag 
increased 36% and less than 1%, to $5.42 
and $4.17 per ton, respectively. Steel slag 
unit value increased 1%, compared with 


that of 1981, to $3.07 per ton. 

Weighted average selling prices and price 
ranges for iron and steel slags, by major end 
use, are shown in table 9. High prices in 
some use categories indicate that some 
users demanded specifications that required 
additional processing. 


FOREIGN TRADE 


U.S. export and import information for 
iron and steel slag cannot be determined 
because slag is classified in combined cate- 
gories and cannot be broken out. U.S. ex- 
ports of slag are classified under the sched- 
ule headings “Mineral Substances and Arti- 
cles of Mineral Substances Not Specifically 
Provided For" and "Waste and Scrap Not 
Specifically Provided For," while U.S. im- 
ports of slag are classified as either “Metal 
Bearing Ores and Metal Bearing Materials" 
or “Waste and Scrap Not Specifically Pro- 
vided For." It is known, however, that 


granulated blast-furnace slag is imported 
from Japan and France. The slag imported 
from Japan is reportedly produced by Nip- 
pon Steel Corp. and marketed on the west 
coast in 17,000-ton shipload lots under the 
trade name “NGS,” and the imported 
French variety, trade named “Galex,” is 
received and marketed on the east and gulf 
coasts. These imported slags are used in the 
production of high-grade cement. Blast- 
furnace slag is also known to be exported to 
and imported from Canada periodically. 


WORLD REVIEW 


Japan.—A current world leader in steel 
production, Japan produces and utilizes 
more than 46 million tons of slag per year. 
Blast-furnace slag accounts for more than 
two-thirds of this production with basic 
oxygen furnace (BOF) slag and electric fur- 
nace slag comprising the balance. Over one- 
half of the blast-furnace slag produced is 
used for roads and railroad ballast and one- 
quarter is used in cement manufacture. 
Total utilization of all slag produced is a 
goal of this industry through research into 


improved slag recovery methods. One prof- 
itable method of producing water-granu- 
lated slag, known as the Rasa system and 
developed by Rasa Corp., Tokyo, is cur- 
rently being used by more than 49 plants at 
reported operating costs of less than $1 per 
ton. 

Nippon Kokan (NKK), Japan's second 
largest steelmaker, was scheduled to begin 
a new slag-processing facility in February 
1983 at their Keihin works in Kawasaki 
City. This facility will produce a specially 
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treated granulated slag to be incorporated 
in a new corrosion-resistant coating devel- 
oped by NKK. The coating, which will be 
produced at the rate of 2,200 tons per 
month, will be made from the specially 
treated slag, a cement compound, and a 
latex polymer. This coating shows strong 
adhesion to most substances, including con- 
crete, rubber, slate, steel, and wood; excels 
in corrosion resistance; and shows high 
wear and fatigue resistance. 

NKK’s BOF slag recycling and heat re- 
covery facility, completed in November 1981 
and rated at 22,000 tons of BOF slag per 
month, is now processing 13,000 tons per 
month and generating 6 tons of steam per 
hour. The facility is comprised of three 
units. One produces slag pellets less than 3 
millimeters in diameter from high-pressure 
air; a second unit produces steam power 
using high-temperature air and slag parti- 
cle heat; and a third unit utilizes hot ex- 
haust air from the second unit’s boiler to 
dry up to 9,900 tons of mill scale monthly. 
The slag pellet product, trade named “NK 
Grit,” can be used as an abrasive or used in 
construction materials. 

United Kingdom.—A recent study indi- 
cated that of approximately 6 million tons 
of blast-furnace slag produced annually in 
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the United Kingdom, only 1.5% was used as 
an extender for cement because of the 
limited manufacture of granulated slag and 
because of other competitive markets. How- 
ever, granulated slag is being used increas- 
ingly as an extender in cement and as an 
addition to concrete mixes because of cer- 
tain economic and technical advantages. 
For example, rises in energy costs have 
caused sufficiently high increases in cement 
costs that use of such slag extenders pro- 
vides direct cost reductions. Also, use of slag 
materials in these applications results in 
less energy consumption during the cement- 
making process. Technically, use of slag 
extenders has also imparted property im- 
provements for certain engineering and en- 
vironmental! requirements. Currently, there 
are only three British standards for extend- 
ers or extended cements, but the British 
Standards Institute is preparing others to 
broaden their uses in the future. In the 
United Kingdom, granulated blast-furnace 
slag is produced either by rapid water 
quenching or pelletizing by use of a water- 
cooled rotation drum. The slag is either 
added dry to portland cement clinker dur- 
ing grinding or blending, or added wet with 
the aggregate at the concrete or mortar 
batching plant. 


TECHNOLOGY 


Kobe Steel Ltd., Tokyo, Japan, is develop- 
ing a new slag quenching process that will 
turn blast-furnace slag into a sand-like 
material suitable for use in cement and 
concrete. Initially, molten blast-furnace 
slag, upon entering sluicing chutes, is blast- 
ed with a stream of high-pressure water. 
The resulting slurry is then passed through 
a screw classifier to settle the solid portion. 
These solids are discharged on a conveyor 
belt and then dried. Fines from the first 
stage enter a tank where they are precipi- 
tated by the use of thickeners, and then 
passed through another screw classifier for 
continued processing. The resulting dried 
solids, with a final moisture content of 
between 15% and 20%, are then finely 
crushed.’ 

A new specification was written by the 
American Society of Testing and Materials 


in 1982 for ground iron blast-furnace slag 
use in concrete and mortars. The specifica- 
tion covers three strength grades of finely 
ground granulated slag that may be used 
for blending with portland cement or as a 
separate ingredient in concrete or mortar 
mixtures. The material may also be useful 
with a variety of special grouts and mortars, 
and when used with an appropriate activa- 
tor, as the principal cementitious material 
in some applications.‘ 


! Physical scientist, Division of Ferrous Metals. 

2Bennet, K. Current and Potential Use of Cement 
Extending Materials in the UK. Chem. & Ind. (London), 
No. 21, Nov. 6, 1982, pp. 829-834. 

3Chemical Engineering. Miscellaneous Technology. V. 
98, No. 17, Aug. 23, 1982, p. 105. 

*American Society for Testing and Materials. Standard 
Specifications for Ground Iron Blast-Furnace Slag for Use 
in Concrete and Mortars. C 989-82 in 1983 Annual Book of 
ASTM Standards, v. 04-02. | 
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Table 3.—Locations and processing methods of iron slag and sources of 


steel slag 
vere mee of Sources of steel slag 
š Steel —— ⁰ↄkyam ..u.kayↄw 
State, city, and company Air- Ex- . slag Open Basic Elec- 
cooled panded lated hearth proc tric 
Alabama City: 
Vulcan terials Co 1 a nme 1 us 1 e 
irmingham: 
Jim Walter Resources, 
Hie. um 1 — o a — NE bcr 
Fairfield: 
Vulcan Materials Co 1 -— ae 1 oat 1 "E 
Total. ree 3 ae MES 2 ios. 2 x 
California: 
Fontana: 
Heckett Co 1 POM = 1 T 1 ee 
les: 
Heckett Co = ae I 1 eR = 1 
Total 1 t us 2 uii 1 1 
Colorado: Pueblo: 
Fountain Sand and 
Gravel er 2 1 8 as 1 I 1 POM 
Delaware: Claymon 
ty Mill 
Service Co EH m sis 1 M 1 8 
rgia: 
Atlanta: 
International Mill 
Service Co "n Mor m 1 es me 1 
Cartersville: 
International Mill | 
Service Coo ee X um 1 aS a 1 
C ———— ————————— 
Total mx "ET "E 2 m "- 2 
Illinois: 
Alton: 
International Mill 
ei Service Co S zn m 1 ME s 1 
Heckett Co 8 ER € S 1 = 1 1 
Illinois Slog & Ballast Go 1 Ns en E «d os 8 
Granite City: 
„ Mill à i 
St. tote Sing Products ` v ul u bi = 
Co., Ine 1 P m -— d FUN c 
Peoria: 
International Mill 
Service Co zl. c xo 1 xxm P 1 
Totalcc cocum 2 Bes "ER 6 ee 2 3 
Indiana: 
Burns say 5 E s 
Levy CCC 1 = 1 os 1 uc 
East Chicago: 
Heckett Co S = a 1 1 1 uel 
Vulcan Materials Co 1 MAE Te ERR E m es 
Total 4 1 E 2 1 2 "t 
W 
Standard Slag co 1 ae ee e eee TS __ 
Owe ro: lag 
Heckett Co - Lx Pm 1 uem zu 1 
Total 1 oe HN 1 ut SR 1 
Ma am M 
"Maryland Slag Co 3 1 1 iid ENT Eis £2: Sis 
Point: 
Atlantic Cement Co., Inc 9 ide 1 he see fee TE. Por 
Total 1 1 1 m a: 
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Table 3.—Locations and processing methods of iron slag and sources of 
steel slag —Continued 


State, city, and company 


Edward C. Levy Co 
"Edward C. Levy Co 
nton: 

Edward C. Levy co 


Minnesota: Ne 


Service 
New York: Buffalo: 
Bu ro o Crushed Stone 
North Carolina: Charlotte: 
Heckett Co 


American Materials Corp 
Lorain: 

Stein, Ine 

United States Steel Corp 


Middletown: 
American Materials Corp 
McGraw Construction Co 
mingo Junction: 
5 Mill 


w Boston: 
"Standard Slag Co 
Warren: 


Oklahoma: Sand Spri 
International Mill 
Service Co 


Penns Bala Cynwydd 


Belle Vernon: 


Bethlehem: 
Bethlehem Mines Corp 
Sheridan Slag Corp- _ _ — 


boro 
Birdaboro Slag Products 


Bi 


Burgettstown: 
rs a Slag Products 


Processing method of 


iron slag 


Granu- 


lated 
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Sources of steel slag 
Eus Basi 
slag n E Elec- 
oxygen : 
hearth process tric 
1 on 1 1 
1 "e 1 1 
1 me 1 8 
3 ae 3 2 
1 ae PR 1 
1 wx ee 1 
1 Le "- 1 
1 kes "E 1 
1 zs 1 E 
1 E i 1 
1 ess ae 1 
1 1 1 = 
1 e E 
1 Beat M 1 
1 1 3 5 
1 Ls 1 = 
1 ED TM 1 
l T" T: 1 
1 1 8 E 
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Table 3.—Locations and processing methods of iron slag and sources of 
steel slag —Continued 


* i of Sources of steel slag 


State, city, and company Steel 


oxygen : 
cooled | panded lated hearth process | tric 


Pennsylvania —Continued 


Lebanon: 

Sheridan Slag Corp- .. _ _ 1 NE -— ae M Rut 
McKees Rocks: 

Phillips Contracting _ _ _ A oc 1 = ==: = 
Midland: 

International Mill 

Service Co — "e TN 1 — T 

Morrisville: 


Penn Hills: 
R. M. Chambers Ine — z: Ee 1 1 = 
Phoenixville: 
International Mill 
rvice Coo = = a d 1 M EYA 
Riddlesburg: 
New Enterprise Stone & 
Lime Co., Ine 1 Lh. 22 NN — = uio 
Steelton: 
Hempt Bros. Ine 1 "T 88 1 1 FORE 
West Aliquippa: 
ne Slag Products 


West Mifflin: 
Duquesne Slag Products 


Wheatland: 
Dunbar Slag Co. Ine 1 ales "e 1 1 1 


Total. cen 12 1 4 10 6 1 
South Carolina: Darlington: 
APAC Carolina, Ine i ts e 1 e ds 


Beaumont: 
International Mill 
Service Coo "e EM 
Houston: 
d Slag Materials 


Lone Star: 
Gifford-Hill Co. Ine 1 
Midlothian: 
International Mill 
Service oo gus 


Washington: Seattle: 
Heckett Coo im 


Air- Ex- Granu- slag Open Basic Elec- 


— 


— 


— 


West Virginia: 
Weirton: 
International Slag Co "P 
Standard Slag Coo 1 
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Table 4.—Shipments of iron and steel slag in the United States in 1982, 
by method of transportation 


Quantity Percent 


Method of transportation (thousand of 
short tons) total 
e aa os eas r ee em 16,034 82 
D) MERETUR ay ae ³ð ſſ ³¾ K ha alte ĩ ⁵⁵⁵⁵ 88 2,176 11 
N ⁵⁰ð ] dddddd rr 8 472 3 
Not transported (used at plantsitee „„ „„ 835 4 
J/ßfUGͥöõĩẽ¹ĩ]Jà aus d 8 119,516 100 


Data do not add to total shown because of independent rounding. 


Table 5.—Air-cooled iron blast-furnace slag sold or used in the United States, by use’ 
(Thousand short tons and thousand dollars) 


v 1981 1982 
se a lb lÀÓəyl,bÑJlaisawvsSÉ52€e HA W0GLIAIIZIA—IÉ£IIƏSƏSMIMIIIIAIÉAIIÚIÉIII II IAAII NSS — . —— — — I IED 
Quantity Value Quantity Value 
Concrete aggregalekklk. „ 1,382 6,900 1,036 4,777 
Concrete produets v 320 1,494 327 1,453 
Asphaltic concrete aggregatt We 2,133 10,037 1,626 7,610 
Road base ͥ ³o»¹¹¹ ³ ma co y LE LH ee 5,252 20,402 6,269 23,676 
BD PERENNE DM 1,868 7,046 1,584 6,054 
Railroad ballast - -- -- - ----------------------—- 2,266 8,243 1,417 4,180 
Mineral wool__ _ _ _ _ _ snum —T—-ö—ůüů 604 3,055 601 3,199 
Roofing, built-up and shingles __ 249 1,278 251 1,388 
Sewage treatment W W W W 
Soil conditioning ___________-_-_-------------- — ER W W 
Glass manufacturr e w w 157 2,408 
Other? S ⁰y d 8 388 1.710 348 1,470 
pags ce gfe ci 14,461 60,164 13,617 56,816 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
! Value based on selling price at plant. 

Includes ice control, miscellaneous, and uses indicated by symbol W. 

3Data may not add to totals shown because of independent rounding. 


Table 6.—Granulated and expanded iron blast-furnace slags sold or used in the 
United States, by use’ 


(Thousand short tons and thousand dollars) 


1981 1982 
Use Granulated Expanded Granulated Expanded 
Quantity Value Quantity Value Quantity Value Quantity Value 


Lightweight concrete aggregate — M W W W W W 

Concrete produetss EAE "e 408 2,537 mae t W W 

Cement manufacture x: m W W W W W W 
d base w w TN de W W W W 

Fill: ER em W W W W W W oe Ga 

Soil conditioning EE e — say W W W W 

GH i 456 1,823 392 2,416 597 3,237 539 4,800 
fr 86 456 1.823 800 4.953 597 3.237 539 4,800 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Value based on selling price at plant. 
Includes miscellaneous, and uses indicated by symbol W. 
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Table 7.—Steel slag sold or used in the United States, by use! 
(Thousand short tons and thousand dollars) 


U 1981 1982 
se A A LR ERE ——— a ED P TERES MERE TTE CTRPC/ TA. 
Quantity Value Quantity Value 

Asphaltic concrete aggregatttkkk 649 2,986 045 2,231 

Road base- — oon uec AA ( E EE 2,151 5,949 1,523 4,085 
mec 1,617 5,238 1,750 5,699 

Railroad ballast. |... - - --- --- „„ 678 1,977 403 1,045 

OBa Lo tte ̃ ĩͤ vy E cs 676 1,945 543 1,582 
/// Re AA ee ed 5,770 17,494 4,764 14,641 


1Excludes tonnage returned to furnace for charge material. Value based on selling price at plant. 
2Includes ice control and miscellaneous uses. 
3Data may not add to totals shown because of independent rounding. 


Table 8.—Value per ton at the plant for iron and steel slags sold or used in the 


United States 
Iron blast-f l 

Year Air s — Total ale: re 

cooled lated Expanded jon slag TON 
JJCö˖Ä§Ü;: km: E Su 32.91 32.63 35.04 33.04 31.72 $2.74 
kj... ee NE 3.14 3.55 6.55 3.35 2.24 3.10 
in!!!! E MM QUEM RM NÉ 3.82 3.81 6.94 4.01 2.64 3.67 
Cr!!! ee es 4.16 4.00 6.19 4.26 3.03 3.93 
Us 4.17 5.42 8.91 4.40 3.07 4.07 


Table 9.—Average selling price and range of selling prices at the plant for iron and steel 
slags in the United States in 1982, by use 


(Dollars per short ton) 
Iron blast-furnace slag Steel slag 
Use Air-cooled Granulated Expanded 
———— ——ͤ—f V'. .. ———— Average Range 
Average Range Average Range Average Range 
Concrete aggregate 4.61 1.80- 5.87 W W ate DN UT sà 
Lightweight concrete 
aggregate Em m = 8 W W S VN 
Concrete products _ _ _ 4.44 2.75- 5.87 PNE zit W W iu os 
Cement manufacture _ -— "t W W W W 8 S 
Asphaltic concrete 
Ran Tens . 4.68 3.22 7.45 od Sa x — 4.09 1.50-8.50 
base 3.78 1.60. 6.24 W W W W 2.68 .90-9.40 
Fill 3.82 550. 5.95 W W zum SM 3.25 1.23-6.06 
road ballast _ _ _ 3.37 2.91- 8.70 ES m =e eae 2.59 1.24-7.60 
Mineral wool __ _ _ _ _ 5.32 2.60-10.99 ve EE ea 2a TE iat 
Roofing, built-up 
and shingles _ _ _ _ _ 5.53 3.21-13.76 a2 sas CER on S a 
treatment w w z MS iu — KU S 
Soil conditioning W W W W W W A CN 
Glass manufacture 15.38 12.00-18.00 we =: P ENT oe 2 
Other 4.22 1. 46-12. 69 see s NN er 291  1.00-7.01 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Kyanite and Related Materials 


By Michael J. Potter! 


Kyanite, andalusite, and sillimanite are 
anhydrous aluminum silicate minerals that 
are alike in both composition and use pat- 
terns and have the same chemical formula, 
Al.0;°SiO;. Related materials include syn- 
thetic mullite, dumortierite, and topaz, also 
classified as aluminum silicates, although 
the last two additionally contain substan- 
tial proportions of boron and fluorine, re- 
spectively. All of these kyanite-group sub- 
stances can serve as raw materials for 
manufacturing special high-performance, 
high-alumina refractories, but no record in 
recent years exists of significant utilization 
of either dumortierite or topaz for this 
purpose in the United States. 

Although published statistics are incom- 
plete, the United States, the Republic of 
South Africa, and India appear to be the 
leading world producers of kyanite-group 
minerals. The U.S.S.R. and perhaps a few 
other industrialized nations are also pre- 
sumed to produce significant quantities of 
these materials. 

US. kyanite output in 1982 was esti- 
mated to have shown a decrease compared 
with that of 1981. Export and import 
data since 1977 for kyanite and mullite- 
containing materials are no longer collected 
as a separate category by the Bureau of the 
Census. 


High-alumina refractories, including 
those based on kyanite-type minerals, have 
been favored in iron and steelmaking, par- 
ticularly in ladle and pouring pits and the 
associated practice of continuous casting.” 

Domestic Data Coverage.—Domestic pro- 
duction data for kyanite and synthetic mul- 
lite are developed by the Bureau of Mines 
by means of two separate, voluntary, domes- 
tic surveys. In the kyanite survey, out of 
the three active mines canvassed, none re- 
sponded. These mines were operated by two 
companies. An estimate of total production 
was made by the Bureau of Mines using 
reported prior year production levels ad- 
justed by the trend of the minerals econo- 
my. 

In the synthetic mullite survey, out of the 
five canvassed operations, four responded 
and accounted for 78% of the total produc- 
tion data shown in table 1. Production for 
the remaining one nonrespondent was esti- 
mated using prior year reported production 
levels adjusted by the trend of the minerals 
economy. 

Legislation and Government  Pro- 
grams.—The allowable depletion rates for 
kyanite, established by the Tax Reform Act 
of 1969 and unchanged through 1982, were 
22% for domestic production and 14% for 
foreign operations. 


DOMESTIC PRODUCTION 


Kyanite was produced in the United 
States in 1982 at three open pit mines, two 
in Virginia and one in Georgia. Kyanite 
Mining Corp. operated the Willis Mountain 
and East Ridge Mines in Buckingham Coun- 
ty, Va. CE Minerals, Inc., operated the 
Graves Mountain Mine in Lincoln County, 
Ga. 

The tonnage of domestic kyanite in 1982 
was estimated to have decreased compared 
with that of 1981 because of the lagging 


minerals economy. 

There are three types of synthetic mul- 
lite. Fused synthetic mullite is made by 
melting Bayer process alumina and silica, 
or bauxite and kaolin in an electric furnace 
at around 3,450° F. High-temperature sin- 
tered synthetic mullite is prepared by sin- 
tering mixtures of alumina and kaolin, 
bauxite and kaolin, or alumina, kaolin, and 
kyanite above 3,180° F. Low-temperature 
sintered synthetic mullite is made by sin- 
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tering siliceous bauxite or mixtures of 
bauxite and kaolin above 2,820° F. 

Output of synthetic mullite in 1982 was 
largely of the high-temperature sintered 
variety, and the four producers of this 
material were A. P. Green Refractories Co. 
at Philadelphia, Pa.; C-E Minerals, at Amer- 
icus, Ga.; Didier Taylor Refractories Corp. 
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discussed in a journal article. Also included 
were the geology, mining, and processing of 
the kaolin-bauxite deposits in the South- 


eastern United States. 


Table 1.—Synthetic mullite production in 
the United States 


at Greenup, Ky.; and Harbison-Walker Re- M pred eae 
fractories Co. at Eufaula, Ala. Electric- tons) fands) 
furnace-fused mullite was produced by The : 
Carborundum Co. at Niagara Falls,N.Y. 1878 - 4068 9355 

The mullite operation of C-E Minerals, 1381 E6?I)l . reer ee 10.540 91055 
which produces Mulcoa 70" synthetic 1952 ^ 7 777777 27,000 5,950 
mullite and other mullite products, was 

CONSUMPTION AND USES 


Kyanite and related materials were con- 
sumed mostly in the manufacture of high- 
alumina or mullite-class refractories and in 
lesser quantities as ingredients in ceramic 
compositions. Domestic kyanite, already 
ground to minus 35 mesh as required by the 
flotation process used in its separation and 
recovery, was marketed either in this raw 
form or, after heat treatment, as mullite, 
sometimes further reduced in particle size 
before use. In the 35- to 48-mesh range, 
kyanite was used mostly in monolithic re- 


fractory applications such as for high- 
temperature mortars or cements, ramming 
mixes, and castable refractories, or with 
clays and other ingredients in refractory 
compositions for making kiln furniture, in- 
sulating brick, firebrick, and a wide variety 
of other articles. More finely ground ma- 
terial, minus 200 mesh, was used in body 
mixes for sanitary porcelains, wall tile, 
investment-casting molds, and  miscella- 
neous special-purpose ceramics. 


PRICES 


Engineering and Mining Journal, De- 
cember 1982, listed prices for kyanite, f.o.b. 
Georgia, ranging from $85 to $137 per short 
ton for bulk shipments and $9 more per ton 
for bagged material. 


Minerals (London) quoted kyanite- group 
prices approximately equivalent to the 
following:* 


i Š Per short 
Price ranges quoted for kyanite-group “Qn 
materials in Ceramic Industry magazine 
ry , ° AlsOs, bulk, c.i.f. main European port $102 
Andalusite, Transvaal, 60% AlzOs, c.i.f. 
main European po JJ ee ee 131 
Per short ton Sillimanite, South À Africa: 10% AlzOs, 
URNA cif main European po Pork! 276 
anite, 59% to 62% AlzOs, 35-325 Tyler 
Mullite,calcined kyanite --------- 150.189 — mesh, raw and/or calcined, ton lots, Cif — a s 
uro 77 d ON E Pe = - 
Mullite, fused ---------------- 986-1,500 U.S. Kanite, f.o.b. plant, carlots: 
`S ass K E LU e 70- 146 
l ! Caleined - 123. 168 
The December 1982 issue of Industrial 
FOREIGN TRADE 


Export and import data of kyanite and 
mullite-containing materials have not been 


collected as a separate category by the 
Bureau of the Census since 1977. 
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WORLD REVIEW 


Australia.—The first stage of a kyanite 
separation circuit was commissioned by Al- 
lied Eneabba Pty., Ltd., at its mineral sands 
operation at Eneabba in Western Australia. 
Production by yearend was projected to be 
1,000 tons of kyanite concentrate for testing 
purposes. A second stage was under con- 
struction for production of up to 5,000 tons 
per year, with output eventually rising to 
10,000 tons per year. A stockpile of kyanite- 
rich tailings accumulated over the years 
was expected to supplement the head feed 
grade. Production was to be marketed to the 
refractories industry with a guaranteed 
minimum of 60% AlhO;, although exact 
specifications will depend on individual cus- 
tomer requirements.’ 

India.—According to the Geological Sur- 
vey of India, some 3.3 million tons of kya- 
nite reserves were established in the 
Singhbhum District of Eastern Bihar State 
and Bhandara District of Western Ma- 
harashtra State.* 


South Africa, Republic of.—An $8 


million? agreement for the export of anda- 
lusite refractory brick to Europe was 
concluded by Cullinan Refractories Ltd. 
Some 20,000 tons of brick was slated to be 
shipped over the next 2 years for use in the 
European steel industry.* 

A paper discussed aluminosilicate miner- 
als in the Republic of South Africa with 
emphasis on andalusite. Topics covered 
regarding andalusite were ore deposits, 
beneficiation, brick manufacture, proper- 
ties of andalusite brick, and applications of 
brick in blast furnace stove checkers, torpe- 
do ladles, steel ladles, and in other indus- 
tries besides iron and steel. Industrial 
aluminosilicate minerals, including andalu- 
site and sillimanite, were also discussed in 
another paper.“ 

Zimbabwe.—Deposits in the northeastern 
part of Zimbabwe were reported to probably 
contain very significant reserves of high- 
quality kyanite.? Development has been 
hindered because of the remoteness of the 
deposits. 


Table 2.—Kyanite, sillimanite, and related materials: World production, by country! 


(Short tons) 
Country? and commodity 1978 1979 1980 1981P 1982* 

Australia: Sillimanite" m T PEE 626 626 729 365 
Brazil: Kyanite* |. _ _ 22-2. 1,954 1,929 1,930 1,984 2, 
France: Kyanite-andalusite® 33 733,100 783,100 733,100 33,100 33,100 
n 

Andalusite _.____________________ 248 — = 2g oe 

Prenite 322 8 34, 058 44,874 51,282 42,200 38,600 

Sillimanite __ _ 14,849 17,752 14,315 11,303 11,000 
Korea, Republic of: Andalusite |... 67 66 90 99 90 
South Africa, Republic of: 

Andalusite __ _ __ 123,503 147,905 216,622 199,818 175,700 

Sillimanite __ 10,516 21,577 17,851 17,090 12,500 
pes Andalusite __ _ 607 5,903 7,133 7,200 6,600 

nited sites 
Kyanite ___ ncn oe W W W W W 
Synthetic mullite 2252 22S 945 ae 38,080 40,660 40,540 42,000 527,000 


*Estimated. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data 
lOwing to incomplete r. this table has not been totaled. Table includes data available through Mar. 30, 1988. 


in addition to the coun 


tries listed, a number of other nations produce kyanite and related materials, but output is not 


me quantitatively and no reliable basis is available for estimation of output levels. 
In addition, sillimanite clay (also called kaolinized sillimanite) is produced, but output is not reported quantitatively, 
and available information is inadequate for the formulation of reliable p of 3 levels. 


Series revised to reflect output of marketable 
chapter) was as follows, in short tons: 1978— 7,615; 
(estimated). 

5 Reported figure. 


roducts; crude production ( 
1979—9, 031; 19 


ported in previous editions of this 
80—20,168; “1981 —20, 000 (estimated); 1982—20,000 


TECHNOLOGY 


A magnetic roll separator of novel design 
was announced by Bateman Engineering, 
Inc., of Lakewood, Colo.* The machine, 
known as the Elb-Yaniv Permroll separa- 
tor, can handle material of 325 mesh up to 1 


or 2 inches. There are reportedly a number 
of applications, including beneficiation of 
andalusite and kyanite. 


Physical scientist, Division of Industrial Minerals. 
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*Dickson, T. Bauxite and Kacin C 
Ind. Miner. (London), No. 175, April 1 


„3 Ars Amo? 
poun per metric ton to per 
ton at the rate of £1.00: US$1.60. 

*Industria] Minerals (London). World of Minerals. No. 
179, Aun 1982, p. 9. 


mpany News and Mineral Notes. No. 175, 


LM p. um 
, values have been converted from 


th African rand (R) to US. dollars at the rate of 
poe = US$1.03. 
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Lead 


By William D. Woodbury: 


Domestic mine output of recoverable lead 
rose in 1982 and reflected a full year of 
production with no strikes or unexpected 
interruptions. The production was, howev- 
er, the second lowest since 1969, and two 
major mines were closed during the year. 
Total primary refinery output of lead from 
domestic and foreign raw materials, includ- 
ing lead in antimonial lead, increased only 
slightly. Production of lead from scrap ma- 
terials continued to decline for the third 
consecutive year, especially in the second 
half of 1982, owing to a shortage of available 
scrap at acceptable profit margins. Virtual 


ly the entire secondary industry operated at 
various levels of curtailment, including in- 
termittent operations and temporary clo- 
sure of many plants, and secondary refined 
production was the lowest since 1972. 

The U.S. producer prices declined 
throughout the year, except for a temporary 
leveling during the third quarter, and the 
yearly average of 25.5 cents per pound was 
the lowest since 1976. London Metal Ex- 
change (LME) quotations for lead generally 
paralleled the U.S. price within 1 cent per 
pound throughout the year. 


Table 1.—Salient lead statistics 
(Metric tons unless otherwise specified) 


United States: 
Production: 
8 ores; recoverable lead content 
ue Te rii EE thousands 
pubs (refin 
From domestic ores and base bullion .. _ _ 
From foreign ores and base bullio 
Antimonial lead (primary lead content) _ _ _ _ 
Secondary lead (lead content 
Exports (lead content): 
Lead ore and concentrats _ _ 
Lead materials excluding scrap _ — _ — _ _ _ _ _ 
Imports, general: 
Lead in ore and matte 
Lead in base bullion -— - - -- --- - 
Lead in pe í , and reclaimed scrap _ _ _ _ 
Stocks Dec. 31 (lead content): 
At primary smelters and refineries _ - - _ _ _ 
At consumers and secondary smelters s 
Consumption of metal, primary and secondary M 
=. Price: Common lead, average, cents per pound? _ _ 
orld 


Production: 
Mine thousand metric tons. . 
Smelter ... _ 0. — 
Secondary smelter _ _ _ _ _ do... 
Price: London, common lead, average, cents per 
DOUNd 2 f k.. eie: 
Estimated. Preliminary. Revised. 


Quotation on a nationwide, delivered basis. 


1978 1979 1980 1981 1982 
529,661 525,569 550,366 445,585 512,425 
$393,516 $609,929 $515,189 $358,821 $288,528 
501,643 529,970 508,163 440,238 459,865 
63,530 45,641 39,427 55,085 52,295 
2,914 2,596 851 3,008 4,622 
769,236 801,368 675,578 641,105 571,27 
54,231 32,902 27,615 33,043 29,104 
8,225 10,646 164,458 23,320 55,629 
52,985 39,998 44,095 58,545 35,807 
4,307 1,681 296 449 19 
226,926 198,344 88,995 107,185 99,587 
98,665 89,322 125,994 140,207 125,537 
125,234 153,195 126,214 123,216 97,209 
1,432,744 — 1,358,335 1,070,308 1,167,101 1,075,408 
33.65 52.64 42.46 36.53 25.54 
73.3723 "3,405.5 3,410.8 P3,343.3 23, 450.5 
3,144.1 23, 208.6 3,122.7 P3,056.1 3,229.9 
719887 — '21071 1,959.3 51, 972.6 1,845.1 
29.86 54.52 41.21 33.30 24.66 


metal production only. Includes secondary metal production where inseparably included in country total. 
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During the year, strict new regulations 
went into effect with respect to the use of 
lead in gasoline in the United States, and a 
reported technologically advanced lead-acid 
system was introduced for replacement au- 
tomotive batteries. 

World mine production increased slightly 
during 1982 to the highest level in 5 years, 
but the production of refined metal dropped 
to about the same level as in 1976. The 
increased total world mine production was 
virtually all in Australia, Canada, Peru, 
and the United States. 

Domestic Data Coverage.—Domestic da- 
ta for lead are developed by the Bureau of 
Mines from eight separate, voluntary sur- 
veys of U.S. operations. Typical of these 
surveys is the combined monthly and annu- 
al secondary producer canvass covering 88 
plants. Of the 517 survey requests sent, 80% 
responded, representing 82% of the total 
secondary production shown in tables 1, 11, 
and 12. Production for the remaining nonre- 
spondents was estimated using reported 
prior year production levels adjusted by 
trends in employment, changes in capaci- 
ties, and other guidelines. 

Legislation and Government  Pro- 
grams.—Three major actions by U.S. Gov- 
ernment agencies in the last quarter of 1982 
had significant impacts on the domestic 
lead industry. On November 1, 1982, revised 
Environmental Protection Agency (EPA) 
regulations became effective concern- 
ing the use of lead in gasoline. The new 


MINERALS YEARBOOK, 1982 


standard is 1.10 grams per gallon absolute 


-limit for all leaded gasoline, including im- 


ports, with no exceptions for small refiners 
after July 1, 1983. EPA estimated that the 
new regulations would decrease by 115 bil- 
lion grams, or 3496, the amount of airborne 
lead over the next 8 years, compared with 
the preceding standard if it had remained 
in effect. 

On December 6, 1982, an additional coun- 
tervailing duty of 3.389% ad valorem was 
imposed on imports of Mexican litharge and 
red lead oxides by the International Trade 
Commission (ITC), after an investigation of 
several months by the U.S. Department of 
Commerce had determined there was an 
illegal subsidy by the Mexican Government. 
The ITC subsequently determined there 
was harm to the competitive position of U.S. 
producers. 

Also early in December, the Occupational 
Safety and Health Administration (OSHA) 
indefinitely postponed the date when pri- 
mary and secondary lead smelters and bat- 
tery manufacturers had to submit com- 
pliance programs relative to the 1978 
engineering-controlled, in-plant air- lead 
standards. OSHA's original deadline of 
June 29, 1982, had been delayed by two 
successive 60-day judicial stays. Completely 
revised standards were expected during 
1983. 

The U.S. Government stockpile during 
the year remained at 545,000 tons, about 
55% of the current authorized goal. 


DOMESTIC PRODUCTION 


MINE PRODUCTION 


U.S. mine production of recoverable lead 
was the second lowest since 1969, reflecting 
the general worldwide recession. Eight lead 
mines in Missouri yielded over 92% of total 
domestic production and together with lead- 
producing mines in Idaho and Colorado 
produced over 99% of the total U.S. mine 
output. 

The Buick Mine in Iron County, Mo., 
equally owned by AMAX Lead Co. of Mis- 
souri and Homestake Lead Mining Co., 
continued to be the largest single producing 
unit, milling 2.05 million tons of ore at an 
average grade of 7.6% lead, up 28% over 
that of 1981 according to the company's 


annual report. Buick produced 150,000 tons 
of lead in concentrates. Total reserves of the 
mine were estimated to be over 36 million 
tons at an average grade of 5.8% lead. 
Metal production was up 40% over that of 
1981, partly because of higher average 
grades. 

St. Joe Lead Co., the largest integrated 
producer of lead in the United States, com- 
pleted its first full year as a wholly owned 
subsidiary of Fluor Corp. in 1982. The com- 
pany operated four lead mine and milling 
complexes in southeastern Missouri, pro- 
ducing 188,700 tons of lead in concentrates 
during its fiscal year ending October 31, 
1982, according to Fluor's annual report, an 
increase of 24% over that of 1981. The mills 
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treated 4.16 million tons of ore averaging 
4.6% lead during the year. St. Joe Lead had 
proven domestic reserves of 56.5 million 
tons of ore containing 5.0% lead. It was 
expected to have a production capacity of 
20,000 tons per day of ore by the second half 
of 1983 when the new Viburnum No. 35 
Mine at Bixby, Mo., was scheduled to come 
onstream. On April 30, 1982, St. Joe perma- 
nently closed its Indian Creek Div. for 
economic reasons, but the new mine at 
Bixby will have more than double the ca- 
pacity of Indian Creek when fully produc- 
tive. 

The Milliken Mine in Reynolds County, 
Mo., operated by Ozark Lead Co., a subsid- 
iary of the Standard Oil Co. of Ohio’s (Sohio) 
Kennecott Minerals Co., continued to be the 
second largest domestic lead mine and pro- 
duced 80,650 tons of lead in concentrates, 
according to Sohio’s 1982 annual report, an 
increase of 16% over that of 1981. A major 
expansion project was completed, including 
a new shaft that began operation late in the 
year and raised mine production capacity to 
82,000 tons of lead per year. The concen- 
trates from Milliken were purchased on 
contract by ASARCO Incorporated for proc- 
essing at its Glover, Mo., smelter-refinery. 

The Magmont Mine in Iron County, Mo., 
jointly owned by Cominco American Incor- 
porated and Dresser Industries, Inc., 
dropped from the third largest domestic 
lead mine to fourth in 1982 and produced 
slightly over 1 million tons of ore at an 
average grade of 6.5% lead, which yielded 
about 80,800 tons of lead concentrates at an 
average grade of 78.9%, according to Comin- 
co’s annual report. Magmont ore production 
and grades were down slightly in 1982 
because mining was concentrated in the 
lower grade East extension while develop- 
ment work continued on the new West ore 
body, which was expected to contribute to 
production in 1983. 

Hecla Mining Co. reported that its Lucky 
Friday unit in Shoshone County, Idaho, 
produced 191,304 tons of silver ore with a 
grade of 9.8% lead in 1982, the second 
highest ore production in the mine’s histo- 
ry. Progress continued on the new deep 
shaft, which by yearend was 5,800 feet deep. 
Completion to 6,200 feet was expected by 
May 1983, and ore was expected to be 
hoisted before the end of 1983. Production 
through the new shaft, designed so that it 
may function to an ultimate depth of 7,500 
feet, will permit a 35% increase in mine 
capacity and also enhance further explora- 
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tion and new development. Ore reserves at 
the end of 1982 were 457,000 tons at an 
average grade of 12.2% lead. The Lucky 
Friday Mine produced 18,275 tons of con- 
tained lead in 1982. The nearby Star Morn- 
ing unit, the deepest mine in the United 
States at 8,100 feet, was permanently closed 
in June 1982 by Hecla for economic reasons. 
Salvage operations were completed in Octo- 
ber, and the mine was allowed to flood. 
During the first 6 months of the year, the 
Star unit produced 5,815 tons of contained 
lead, which was divided equally with 
Hecla’s partner, Bunker Hill Ltd., the suc- 
cessor to The Bunker Hill Co. Hecla’s Lead- 
ville unit, known as the Sherman Mine, 
which it operated on a 60% equity basis for 
Leadville Corp. in Lake County, Colo., 
ceased production in January 1982 but con- 
tinued exploration work until June, when it 
was placed on a care and maintenance 
basis. The mine could reopen in 1983, as 
promising additional mineralized zones we- 
re identified, according to Hecla. 

Development work continued at the new 
West Fork Mine of Asarco 23 miles from its 
smelter at Glover, Mo., but was suspended 
in September. The production and service 
shafts were completed, the ventilation shaft 
was 35% complete, and 1,400 feet of lateral 
drifts had been excavated. Construction of 
the mill and other surface facilities contin- 
ued and was expected to be completed by 
June 1983, at which time the project was to 
be placed on standby until some time in 
1985. When completed, the West Fork unit 
will be capable of processing 3,450 tons of 
ore per day containing 46,000 tons of lead on 
an annual basis. The measured reserves 
were 15 million tons, assaying 5.5% lead 
and 1.2% zinc, according to Asarco. 


SMELTER AND REFINERY PRODUCTION 


Primary.—Domestic production of prima- 
ry lead from the four primary refineries in 
1982, including lead in antimonial lead, was 
4% greater than that of 1981 as the indus- 
try produced at 87% of capacity. During the 
year, the St. Joe lead smelter-refinery at 
Herculaneum, Mo., the Nation’s largest at a 
rated capacity of 204,000 tons per year, 
produced 195,000 tons of lead, an increase of 
28% over that of 1981. At Boss, Mo., the 
AMAX-Homestake smelter-refinery pro- 
duced 106,000 tons of lead from the concen- 
trates produced at their Buick Mine and 
Cominco- Dresser s Magmont Mine. Their 
production was up 16% over that of 1981. 

Asarco reported that its three smelters at 
East Helena, Mont., El Paso, Tex., and 
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Glover, Mo., produced 222,000 tons of lead 
bullion in 1982. The El Paso and East 
Helena operations, which custom toll 
concentrates from domestic and foreign 
sources, shipped bullion to Asarco’s Omaha 
refinery where 84,400 tons of refined lead 
metal was produced. Foreign concentrates 
came from Peru, Honduras, Canada, Aus- 
tralia, and Mexico in order of significance. 
The Glover smelter-refinery complex pro- 
duced 123,600 tons of lead from Missouri 
and Illinois ores. Utilizing a newly installed 
blast furnace completed in 1981, a concerted 
effort to reduce concentrate stocks at Glov- 
er resulted in production considerably in 
excess of the rated capacity. The company’s 
total output of refined metal was 31% 
greater than that of 1981. 

At yearend, total operating domestic pri- 
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mary lead smelting-refining capacity was 
595,000 tons, compared with 714,000 during 
1981, as a result of the Bunker Hill closure. 

Secondary.—During the year, permanent 
closure was announced for five plants with 
a combined capacity of 59,000 tons, but this 
was Offset by 67,000 tons of new capacity 
that came onstream. In the fourth quarter, 
two of the most modern plants in the world 
started production, a 66,000-ton replace- 
ment at Los Angeles, Calif., for GNB Bat- 
teries Inc.’s old facility there and a 27,000- 
ton whole battery smelter at St. Helens, 
Oreg., owned by Bergsoe Metals Corp. At 
least three major producers filed for reorga- 
nization under Chapter 11 of the Federal 
bankruptcy laws. However,. refined metal 
capacity remained over 1.2 million tons at 
yearend. 


CONSUMPTION AND USES 


Domestic consumption of lead declined 
slightly in 1982, primarily because of a drop 
in demand for all types of lead-acid storage 
batteries. According to Battery Council In- 


ternational (BCI) shipments of replacement 
automotive batteries, the largest single end 


use, actually increased slightly during 1982 
to 54.2 million units, but shipments of 
original equipment automotive batteries de- 
clined over 16% to 8.4 million units. The 
decline in the use of lead in pigments was 
partially offset by a moderate increase in 
consumption for leaded gasoline. There was 
a general decline in demand for lead metal 
products, and total consumption during 
1982 was only 5,000 tons greater than in 


1980, which had been the lowest year since 
1963. Storage batteries continued to account 
for about two-thirds of the lead consumed 
during the year, but the lead content of 
each starting-lighting-ignition (SLI) auto- 
motive unit continued to decline, averaging 
about 20 pounds. 

Consumption of pig lead in the domestic 
manufacture of lead oxides and pigments in 
1982 decreased 6% from that of 1981. The 
decline was attributed to the overall reduc- 
ed demand for storage battery oxides and a 
24% decrease in the consumption of lead in 
chemicals for paints, ceramics, glass, plas- 
tics, and other pigments. 


STOCKS 


Total yearend domestic producer and con- 
sumer stocks declined 15% to 223,000 tons 
from yearend 1981 and, relative to con- 
sumption in 1982, represented a 10-week 
inventory. The levels were down in all 
reported categories at both primary and 
secondary plants. World stocks of lead and 


antimonial lead in countries reporting to 
the International Lead and Zinc Study 
Group (ILZSG) were approximately 560,000 
tons at yearend, about 11% of total world 
demand for the year, representing an 8% 
increase over that of 1981.? 


PRICES 


The U.S. producer price for lead opened 
the year in a quoted range of 32 to 34 cents 
per pound, according to Metals Week, and 
continued declining through the first 6 
months of the year. The decline began in 
August 1981 when the high weighted- 
average transactions price was just under 


44 cents per pound. In July 1982, the U.S. 
producer price average rose about 2.4 cents 
per pound in anticipation of a possible 
normal heavy surge in buying for fall pro- 
duction by battery manufacturers. The 
average producer price fell considerably 
during August, however, as the demand did 
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not materialize and ended the year in a 
quoted range of 20.5 to 23 cents. Asarco, one 
of the major U.S. producers, published a 
price of 19.5 cents per pound from De- 
cember 10 through December 21. The 
weighted-average U.S. producer price for 
the year of 25.5 cents per pound was the 
lowest since 1976 and, in terms of 1981 
constant dollars, was the lowest since 1962. 
Most sales during the year were transacted 
at or near the low end of the quoted range, 
as several forms of discounts were offered 
by major producers to be competitive with 
Asarco, the price leader. 

Published price quotations for U.S. sec- 
ondary lead were only competitive through 
July, at which time there began a prolonged 
shortage of recyclable material at accept- 
able prices. The spread between primary 
and secondary lead prices gradually in- 
creased to 4 to 6 cents per pound in mid- 
November when secondary quotations were 
no longer published by Metals Week. In the 
second half of the year the price for second- 
ary lead was established by premiums on 
the alloyed metals above the current aver- 
age lead price. 
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LME average cash prices during 1982 
were about 0.9 cent per pound below the 
U.S. price. The cost of shipping, duty, han- 
dling, and inland freight to U.S. destina- 
tions was estimated to be about 4 to 6 cents 
per pound, and a spread of 2.5 to 3 cents per 
pound is usually sufficient to preclude ab- 
normal amounts of U.S. exports of pig lead 
to LME. However, since LME prices stayed 
relatively close to U.S. prices, LME stocks 
increased over 75,000 tons during the year 
to a record 126,400 tons, largely from U.S. 
producers. 

The quoted domestic prices for lead oxides 
in 1982 were based on the selling prices for- 
pig lead in a given period, plus conversion 
charges. However, premium adjustments 
were also made by individual producers to 
reflect differences in manufacturing tech- 
nique, freight considerations, quality re- 
quirements, and other factors. The average 
total premium in 100-pound units during 
1982 for litharge was estimated to be 9 cents 
per pound above the U.S. producer price for 
pig lead. Red lead was about 12 cents per 
pound above the price of pig lead. 


FOREIGN TRADE 


In 1982, the United States had net ex- 
ports of 15,600 tons of lead metal in all 
forms, as compared with net imports of 
about 23,000 tons in 1981. Lead content of 
exported scrap, which was recorded by gross 
weight, was assumed to be 60% metal. The 
change in trade balance was attributed to 
a nearly fivefold increase in exports of 
unwrought lead to Belgium-Luxembourg 
and the Netherlands destined for LME 
warehouses in Antwerp and Rotterdam. 
Imports for consumption of lead in concen- 
trates during 1982 decreased significantly 
and were virtually all from Honduras and 
Peru, traditional suppliers under long-term 
contracts to domestic producers. Exports of 
lead in concentrates decreased slightly, and 
over one-half went to Canada, which in 
return supplied over one-half of U.S. refined 
pig lead imports in 1982. Mexico was also a 
significant exporter of refined pig lead to 
the United States. Canada, Mexico, and 
Peru continued as the primary sources of 


imports in all forms, and Australia con- 
tributed also to the supply of refined pig 
lead. These four countries plus Honduras 
accounted for 98% of total U.S. imports of 
contained lead for domestic consumption in 
1982. 

Imports of lead chemicals and pigments 
in 1982 decreased about 15% from 1981 
receipts and were down in all categories 
except for chrome yellow used in maintain- 
ing highway markings. Mexico accounted 
for all but 100 tons of U.S. imports of 
litharge and red lead, while Canada sup- 
plied 42% of all other categories, primarily 
chrome yellow. Peru supplied virtually all 
the lead arsenate imported, and China, over 
90% of the lead nitrate. The Federal Repub- 
lic of Germany, the Netherlands, and Japan 
contributed 30% in all categories excluding 
litharge and red lead. 

. U.S. import duty regulations in effect 
during 1982 are given in table 2, on a lead- 
content basis. 
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Table 2.—U.S. import duties for lead materials, January 1, 1982 


A Least developed 
TSUS Most favored nation - 
Item developing Non-MFN 
No. (MFN) counties 

WWA 602.10 0.75 cent per pound Free! or current MFN 1.5 cents per pound 
(lead content). rate. (lead content). 

Lead bullion __ _ _ _ _ 2624.02 3.5% ad valorem (lead Sina cdo... L T 2 U u 10.5% ad valorem (lead 
content). content). 

Other unwrought _ _ _ 2624.03 3.0% ad valorem? (lead Current MFN rate only 10.0% ad valorem (lead 
content). content). 

Waste and scrap _ _ _ _ 2624.04 3.2% ad valorem (lead Free! or 2.3% ad 11.5% ad valorem (lead 
content). valorem. content). 


1Free if eligible under General System of Preferences. 


?The minimum duty shall not be less than 1.0625 cents per pound of lead. 


*Temporary reduction until July 1, 1983, unless rescinded. 


WORLD REVIEW 


According to ILZSG statistics, reported 
consumption of refined lead and antimonial 
lead metal in the market economy countries 
dropped slightly during 1982 to approxi- 
mately 3.8 million tons, about 90,000 tons 
less than in 1981. Estimated total world 
refined lead production, excluding remelt 
scrap, declined, but total world mine pro- 
duction increased slightly to the highest 
level since 1973. Estimated total world con- 
sumption of lead was about 5.17 million 
tons in 1982, compared with about 5.22 
million tons estimated for 1981. 

ILZSG, at its 27th annual session in 
Geneva, October 14 to 21, 1982, forecast 
continued world growth in lead mine pro- 
duction in 1983 and a slight recovery in 
metal production and consumption to about 
1981 levels. Net exports to centrally plan- 
ned economy countries were forecast to be a 
little higher than in 1982, and production of 
metal was expected to exceed demand by 
over 50,000 tons. 

Australia.—Exports of lead concentrates 
and bullion increased over 10% during 
1982, mostly to Japan and the United King- 
dom, respectively. At Mount Isa, Queens- 
land, Mount Isa Mines Holdings Ltd. (MIM), 
completed production expansion of its lead 
and silver mine, the world’s largest, by 
30, 000 tons to 180,000 tons of contained lead 
per year, and mill modernization was com- 
pleted. A portion of the increased pro- 
duction was to be toll refined in Japan. 
The only announced closing during the 
year was Plenty River Mining Pty. Ltd.'s 


250,000-ton-per-year mill at the recently 
opened pit mine in Attutra, Northern Terri- 
tory, which had a production capacity of 
10,000 tons of lead per year. The operation 
was affected by the general worldwide rece- 
ssionary prices, but the opencut mine conti- 
nued to operate and stockpiled the ore. 

Early in the year, St. Joe Minerals Corp. 
of the United States, in its first major 
expansion under Fluor ownership, agreed to 
invest up to $16.8 million for a share of the 
Sorby Hills lead-zinc-silver deposit in the 
Bonaparte Gulf, Western Australia. The 
project had been a 50-50 joint venture be- 
tween MIM and ELF Aquitaine Pty. Ltd., 
which was the operator. St. Joe agreed to 
take over from Aquitaine as the operator 
through its subsidiary, St. Joe Bonaparte, 
for up to 35% interest. Sorby Hill's reserves 
were estimated at 13 million tons contai- 
ning 5.4% lead. Fluor was constructing a 
new zinc-lead-silver mill for Electrolytic 
Zinc Co. of Australasia Ltd. (EZ Industries) 
at the new Elura Mine near Cobar in New 
South Wales. The mill was to have a capaci- 
ty of 1.1 million tons of ore per year and was 
scheduled for completion in 1983. In the 
first half of the year, North Broken Hill 
Holdings Ltd. suspended work on the $50 
million program to develop the deep 
Fitzpatrick lode in the North Mine at Bro- 
ken Hill, New South Wales. MIM announce- 
d during the year that it was considering 
the construction of a 30,000-ton lead refin- 
ery somewhere in the southwest Pacific 
region. 
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Exploration or development continued at 
a number of other sites including Hilton, 
Hilton North, Thalanga, Lady Loretta, and 
Dugald River, all in Queensland; the 
Currawong Prospect, Benambra, Victoria; 
and Woodcutters near Darwin, and Pillara 
and Napier Range in Western Australia. 
Work also continued during the year at EZ 
Industries zinc-lead-silver Elura Mine in 
New South Wales, which was expected to 
come onstream during 1983 and, by 1984, 
produce 40,000 tons of lead. Elura’s proven 
reserves were 27 million tons assaying 5.6% 
lead. 

Canada.—Cominco Ltd.’s Polaris Mine on 
Little Cornwallis Island, 130 kilometers 
south of the Magnetic North Pole, achieved 
sustained production in February, 10 weeks 
ahead of schedule, and stockpiled concen- 
trates until the late summer shipping sea- 
son. Noranda Mines Ltd.’s No. 12 Mine at 
Bathurst, New Brunswick, Canada’s largest 
zinc and lead mine, operated by its subsid- 
iary Brunswick Mining and Smelting Corp. 
Ltd., increased its production owing to its 
1981 expansion. Cominco’s Sullivan Mine at 
Kimberley, British Columbia, with a capaci- 
ty of 90,000 tons of lead in concentrates per 
year, closed during July but achieved its 
highest ore production since 1964. A Comin- 
co subsidiary, Pine Point Mines Ltd., 
announced in November an indefinite shut- 
down starting January 2, 1988, for its large 
mine in the Northwest Territories. Cyprus 
Anvil Mining Corp. closed its Faro Mine, 
the nation's third largest lead mine, inde- 
finitely on June 4 owing to sustained eco- 
nomic losses. These five mines represented 
89% of Canada's estimated lead mine capac- 
ity in 1982. 

Although  Asarco's 10,000-ton-per-year 
Buchans Mine in Newfoundland remained 
closed during 1982, development of recently 
discovered ore zones below and at the ex- 
tremity of existing workings continued dur- 
ing the year, and it was expected to reopen 
in 1983 if economic conditions improve. 
Westmin Resources Ltd. continued with 
development and pilot milling of its ore 
body near the existing Lynx and Myra 
Mines on Vancouver Island, British Colum- 
bia, and the new shaft was scheduled for 
completion in January 1983. Nanisivik 
Mines Ltd., which increased production at 
its Baffin Island Mine, Northwest Territo- 
ries, during 1982 continued exploring below 
the main ore body and reconnaissance ex- 
ploration in the northern part of the island. 
Additional reserves were confirmed by 
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Cominco in the major new high-grade ore 
body at the Pine Point Mine, Northwest 
Territories. 

Greece.—Late in the year, the Greek 
Government authorized the construction of 
a 40,000-ton-per-year lead smelter and zinc 
refinery at Amphipolis, near Seres, at an 
estimated cost of $323 million. The plant 
was to be built by Aegean Metallurgical 
Industries S.A., a subsidiary of the Hellenic 
Industrial Development Bank, to process 
concentrates solely for domestic use. The 
concentrates were expected to come from 
new mines in the North and the Olympias 
and Stratonian Mines operated by minority 
shareholders in the smelter-refinery proj- 
ect. 

India.—Development work continued at 
Hindustan Zinc Ltd.'s (HZL) new Sargipalli 
lead mine in Orissa, which was expected to 
start up in 1983 with a production of 6,000 
tons per year of lead by 1984. Development. 
work continued on HZL's Rajpura-Dariba 
zinc-lead mine project in Rajasthan despite 
severe power shortages during the year. 
Production startup was expected in 1983, 
reaching capacity of 10,000 tons per year of 
lead in 1984. These new projects were ex- 
pected to make the country self-sufficient in 
lead and zinc concentrates by 1984. HZL 
was expanding its smelter at Visakhapa- 
tam, Andhra Pradesh, from 10,000 to 22,000 
tons per year, which was expected to be 
completed by mid-1983. 

Italy.—In late 1982, a new state-private 
consortium was proposed to consolidate the 
nonferrous scrap reprocessing facilities of 
Tonolli Grezzi S.p.À. and the state-owned 
nonferrous metals producer, Societa per 
Azioni Minero-Metallurgiche (SAMIM). The 
conglomerate, to be known as SAMETON, 
would operate nine existing plants includ- 
ing SAMIM's lead refinery at Sán Gavino, 
Sardinia, and Tonolli's large secondary lead 
smelters at Paderno Dugnano and Mar- 
cianese. None of SAMIM's mining oper- 
ations, nor its smelter at Porto Vesme, 
Sardinia, were apparently included. 

Mexico.—The Real de Angeles Mine in 
the southeast of the State of Zacatecas came 
onstream in July 1982. The mine is the 
world's largest open pit silver mine, with 
byproduct lead capacity of 30,000 tons, and 
was developed at a cost of $170 million by 
Minera Real de Angeles, a Mexican compa- 
ny owned by Frisco S.A. de C.V. and Comi- 
sion de Fomento Minero (a government 
agency) each with a 33% interest, and 
Placer Development Ltd. (34%) of Vancou- 
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ver, Canada. The project was mostly fi- 
nanced by a $110 million International 
Bank for Reconstruction and Development 
(World Bank) loan. Estimated reserves were 
59 million tons containing 1% lead.. 
Yugoslavia.—At Vares, Energoinvest’s 
new zinc-lead open pit mine completed the 
first stage of development to 400,000-ton- 
per-year capacity for ore to yield 4,000 tons 
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of lead beginning in 1983. The second stage 
of the project was scheduled to be completed 
by 1985, when effective capacity was ex- 
pected to be about 600,000 tons per year of 
ore. Plans were also announced to double 
production at the Zletovo and Sasa lead-zinc 
mines in Macedonia, which accounted for 
about 30% of Yugoslavian lead concentrate 
production in 1982. 


TECHNOLOGY 


As part of an ongoing research program 
to advance hydrometallurgical technology, 
the Bureau of Mines investigated the recov- 
ery of metals from complex sulfide ores, 
concentrates, and waste materials. Based on 
previous research on chlorine-oxygen and 
ferrous chloride-oxygen pressure. leaching 
systems, the Bureau of Mines recently ap- 
plied the chlorine-oxygen system to complex 
lead sulfide mattes, materials that are cur- 
rently not fully utilized at lead smelters. 
The metals were converted from insoluble 
sulfides to soluble chlorides, and recoveries 
ranged from 92% to 98%. The copper and 
lead were recovered by electrowinning, and 
the nickel, cobalt, and cadmium, as mixed 
hydroxides.‘ Additional cooperative work 
with four lead companies investigated the 
effects of impurities in electrolytes on 
electrowinning of lead from lead chloride 
after ferric chloride leaching from galena in 
the Bureau’s previously developed process. 
A new technique was also developed by the 
Bureau to recover 95% of the cadmium, 
zinc, and lead from lead smelter flue dusts 
by sulfation roasting followed by water 
leaching, an electrolytic conversion process, 
and subsequent electrowinning.“ These 
three metals comprise an estimated 70% to 
75% of typical lead smelter flue dusts, and 
this technique offers an alternative to con- 
ventional reverberatory fuming where pos- 
sible formation of toxic arsine gas is a 
problem. 

In pyrometallurgical research performed 
by the Bureau of Mines, the behavior of lead 
and the associated accessory elements, in- 
dium, thallium, and antimony, as a function 
of slag composition was investigated under 
equilibrium lead smelting conditions. The 
slag ratios of iron oxide, calcium oxide, and 
magnesium oxide to silicon dioxide were 
varied to determine minimal loss of lead to 
slags and interelement effects.“ The Bureau 
of Mines also developed a computerized 
mathematical model to predict the distribu- 
tion of accessory elements throughout a 
metallurgical process. The model is specific 


for determining bismuth distribution dur- 
ing the lead smelting process according to 
thermodynamic, kinetic, and other process 
parameters.® 

In an apparent technological break- 
through for lead-acid SLI automotive bat- 
tery systems, GNB Batteries of St. Paul, 
Minn. introduced its Cathanode battery. 
The Cathanode is a hybrid system using 
calcium-lead alloy negative plates and low- 
antimony lead positive plates. The unit 
reportedly can generate equal cold crank 
amperage at one-third the weight or volume 
of the conventional SLI battery, or a power 
increase of over 50% at equal weight or 
volume. The concept offered considerable 
promise for use in downsized general pur- 
pose vehicles or large-size diesel equip- 
ment.“ 

A comprehensive coverage of lead- related 
investigations and an extensive review of 
current world literature on the extraction 
and uses of lead and its products were 
published in quarterly issues of Lead Ab- 
stracts, Lead Development Association, 
London, England. A progress report of the 
projects supported by the International 
Lead and Zinc Research Organization, Inc. 
(New York), was published in Lead Re- 
search Digest, No. 40, 1982. 


Physical scientist, Division of Nonferrous Metals. 

International Lead and Zinc Study Group (London). 
Lead and Zinc Statistics. Monthly Bull., v. 28, No. 7, July 
1988, pp. 15-17. 
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Table 3.—Mine production of recoverable lead in the United States, by State 


(Metric tons) 
State 1978 1979 1980 1981 1982 

Alaska: —— ⁵˙·—m eee m 31 W W 
Arizona. 416 354 162 993 359 
California W W 
Colorado 15,151 7,554 10,272 11,431 W 
a ae es ND SIE 44,761 42,636 ; ; W 
Ii... 888 W W 
Kentucky unl y 88 EPA Ea = 
Missouri __ ~~ _-_~_______-______ 461,762 472,054 497,170 389,721 414,460 
Montana_____________________ 258 295 1 
EPEC E CE CEES 653 24 26 W W 

New Mexico W W ane W 
New York ____________________ 990 458 876 968 974 
J ³˙·¹ 8 MM (1) mS W ELS 
Tennessee x (1) = M pes 
Texags_ _ _ i Ww Lu "m m ye 
Utah ecu 8 2,541 W 1,062 W 
%%/é§öÜͤr] ³² vy 1,803 1,596 1,563 1,607 was 
Washingtoůwnn W (1) W eae W 
Wisconsin W == GE exis 
% ³˙”1dÜÜ˙Ü]˙ ˙⁰ͥ ] ͤdꝛ 529,661 525,569 550,366 445,535 512,425 


W Withheld to avoid disclosing company proprietary data; included in Total.“ 
1Less than 1/2 unit. 


Table 4.— Production of lead and zinc in the United States in 1982, by State and class of 
ore from old tailings, etc., in terms of recoverable metal 


(Metric tons) 
Lead ore Zinc ore Lead-zinc ore 
State n Gross Gross Gross 
"as Lead Zinc "ab. Lead Zinc oca Lead Zinc 
basis) basis) basis) 
Alaska a aks -— PA FE TS ES ee EET 
Arizona. M pus S es E aan ae 
California RE i) iode hee pare an iG AA e 
Colorado W W "ER x Nur ES W W 
Idaho. Ww W ae NES En et W W W 
Illinois CAT T mE a 2 n EE Te MET 
Kentucky -~ ---------- = Sm —— W a W 8 a un 
Missouri 8,530,735 474,460 63, 680 a c Ec: zu M ME 
Montana ee) So pet ud 3 TEN s ne 8 
Nevada = = = n" c rane a gs us 
New Jersey _________- "e "v => 94,007 -- 16,800 2 — Em 
New Mexico e Be a zd. RE Ens "ER ds hos 
New Vork -— EN za 609,152 974 49,351 MR M e. 
Pennsylvania EN M e 461,156 _. 24,762 2N em s 
Tennessee m eS T 4,445,879 — 119,022 ae m cone 
Utah ne 8 as ue ES oe sa EM mee ae M 
Washington n oh DN NN ae a 1: x 8 
otalas „ 8,534,851 474,553 63,680 15,610,194 974 2209, 935 1308,726 12,238 716,204 
Percent of total 
lead-zinc. _ _ _ ____ XX 93 21 XX (3) 70 XX 2 25 
= 5 par aine All other sources‘ Total 
Gross Gross Gross 
weight Lead Zinc 1 Lead Zinc “ay Lead Zinc 
basis) basis) basis) 
Alaska _____________ zs RN Ili. W W pes W W = 
Arizona eee E mum W W _. 36,378,494 859 "e 
California ET 22 rete W W == W W HR 
Colorado hs ENE 3 W W W W W W 
Oni ĩ S Da astuss TE EM zd W W W W W W 
Illinois n "S De (5) W W (5) W W 
Kentucky ----------- ge mes S ERA S ex W d W 
issouri _ _ _ _ LLL _ MN s e e _. 8,530,735 474,460 63,680 
Montana = EN s 2,901,423 661 W 2,901,023 661 W 


See footnotes at end of table. 
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Table 4.—Production of lead and zinc in the United States in 1982, by State and class of 
ore from old tailings, etc., in terms of recoverable metal —Continued 


(Metric tons) 
Copper-lead, copper-zinc, 
pee copper-lead-zinc ores All other sources‘ Total 
State diel aro or 
weig : weight ; weight ; 
(dry Lead Zinc ( Lead Zinc (dry Lead Zinc 
basis) basis) basis) 
Nevada ee zs T W W W W 
New Jersey ---------- s E 8 S = = = 94,007 __ 16,800 
New Mexico TE — T W W W 
New Vork Lt Mon ee E i PE 609,152 974 49,351 
Pennsylvania sess e EST ies HON = 461,156 mon 76 
Tennessee 1,603,935 ae 2,284 poke DEN -— 6,049,814 _ 121, 306 
Utah ______________ s * ae W W ENS W W "S 
Washington __________ m8 TD T W W DE W W m 
Total 1,603,935 EUR 2,284 41,475,783 24,660 3, 171 57,532,939 512,425 300,274 
Percent of total 
lead-zin e XX aa 1 XX 5 3 XX 100 100 


W Withheld to avoid disclosing company proprietary data; included in “Total.” XX Not applicable. 

1Zinc ore in Kentucky included with lead-zinc ores to avoid disclosing company proprietary data. 

ine from zinc ore in Kentucky included with zinc from lead-zinc ores to avoid disclosing company proprietary data. 
Leas than 1/2 unit. 


Mos and zinc recovered from copper, gold, silver, and fluorspar ores and from mill tailings and miscellaneous 
cleanups. 


5Excludes tonnages of fluorspar from which lead and zinc were recovered as byproducts. 


Table 5.— Mine production of recoverable lead in the United States, by month 


(Metric tons) 
Month 1981 1982 

7777; ³ÜWOwm ⁵ d mI he E uL Ee d lE UK 42,647 40,254 
J ee eee oe See eee y 40,893 43,206 
))))ͤĩõĩõĩ0 or r ß 8 43,396 48,365 
jk ⁵ ð y Leu LE 26,741 44, 048 
Ce a re Oca ss car as eee 27,846 41,807 
//C;öÄõĩ cuo ure tani ALL Lu A Q eee DEI Sn awd Pees m UB. 17,403 42,344 
July a DEP eh ae es x x NM 31,825 36,775 
AUgUN o ⅛ «ð«ð ᷑ k LL E y ß LL EE 38, 236 42, 646 
September ↄ⁰ ur su uz ſſſſſſdddddꝙͤiy EL Mu Se 47,994 41,433 
)))))ͥĩ?!ékr ũ ůd::;?ñ:;ß! ³ðö ß 8 47,499 44, 655 
November o. acce n . Add y cae 8 39,760 41,809 
December.» ³o¹u.A.1ꝛq² a Le u Sm Sanat LL A aut a 41,295 45,083 
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Table 6.—Twenty-five leading lead-producing mines in the United States in 1982, 
in order of output 


Rank Mine County and State Operator Source of lead 


1 Buick Iron, loo AMA Lead Co. of Missouri Lead ore. 

2 Milliken Reynolds, Mo Ozark Lead C0o _ _ _ _ _ Do. 

3 Fletcher „50 ced St. Joe Lead Coo Do 

4 Magmont _ _ __ Iron, Mo Cominco American, Inc Do. 

5 Viburnum No. 298 Washington, Mo St. Joe Lead oo Do. 

6 Viburnum No. 28 Iron, Mao r ee TE ENSE Do 

T Brushy Creek Reynolds, Mo Eo CEDERE SS Do. 

8 Lucky Friday - 5 Idaho Hecla Mining Coo Silver ore. 

9 Leadville unit Lake, Colo AS ARCO Incorporated Lead - zinc ore. 
10 Star unit e Idaho _ _ _ _ Helca Mining Co Do. 
11 Indian Creek Washington, Mo St. Joe Lead ooo Lead ore. 
12 a ne reget 3 San Juan, Colo _ _ _ _ _ Standard Metals Cord Gold ore. 
13 Balmat St. Lawrence, N.Y _ _ _ St. Joe Lead Coo Zinc ore. 
14 Bulldog. Mountain Mineral, Colo Homestake Lead Mining Co Silver ore. 
15 Troy unit Lincoln, Mont i arid Incorporated Do. 
16 Clayton Custer, Idaho n Silver Mines Do. 
17 Galena Shoshone, Idaho _ _ _ _ CO Incorporated Do. 
18 Black fine Granite, Mont Black Mining COo Do. 
19 St. Cloud Sierra, N. Mex St. Cloud Mining Co Do. 
20 Tiger ---------- Pinal, Ariz _______ McFarland & Hullinge r Soie ei ver 

tailings. 
21 Rosiclare Hardin and Pope, III. Ozark 5 A Fluorspar. 
22 Sierrita a Pima, Ariz |... Duval Cord Copper ore. 
23 Inverness Hardin, Ill Inverness Mining xo Fluorspar. 
24 Dome Venture Yuma, Ariz _______ Contract Mining Co Lead ore. 
25 Comet Jefferson, Mont Concorde Mines Ltd Gold-silver 
ore. 


Table 7.—Refined lead produced at primary N in the United States, by source 
materia 


(Metric tons unless otherwise specified) 


1978 1979 1980 1981 1982 
Refined lead: 

From primary sou 
Domestic ores ‘and base bullion __________-___-_~- 501,643 529,970 508,163 440,238 459,865 
Foreign ores and base bullion — - --------------- 63,530 45,641 39, 427 55,085 52,295 
OUI ao a Se as ed eee ee 565,173 575,611 547,590 495,323 512,160 
From secondary sources ~ - - - - -----------------—- 1,244 2,862 2,117 1,745 657 
Grand total -----------------------—— . 566,417 578,473 549,707 497,068 512,817 
Calculated value of primary refined lead! thousands $419,277 $668,004 $512,590 $398,908 $288,377 


1Value based on average quoted price and excludes value of refined lead produced from scrap at primary refineries. 


Table 8.—Antimonial lead produced at primary lead refineries in the United States 


; Lead content by difference 
usns Antimony content (metric tons) 
Year (metric . From From 
tons) sss Percent coer foreign hae Total 
p lc 5,006 710 14.2 2,384 530 1,882 4,296 
1919. sc 3,402 271 8.0 2,491 105 535 8,131 
19802 is Se carte 881 27 3.1 711 140 3 854 
1111 mnm 3,557 503 14.1 1,989 1,019 46 3,054 
1982 a ua LL u SS W W 1,895 2,121 94 4,656 


W Withheld to avoid disclosing company proprietary data. 
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Table 9.—Stocks and consumption of new and old lead scrap in the United States in 1982 


(Metric tons, gross weight) 
Consumption 
Stocks ; — — s — Stocks 
Type of scrap Jan.1 Receipts New Old Total Dee. 31 
scrap scrap 
Smelters, refiners, others: 
Soft lead 1,601 28,623 22 28,670 28,670 
Hard lad 1,415 19,421 eons 19,690 19,690 1,146 
Cable lead. |... 2,178 4,336 e 8,741 3,747 2,767 
Battery-lead plates 38,498 653,545 ENS 664,169 664,169 27,874 
Mixed common babbitt 165 3,875 8 3,905 3,905 135 
Solder and tinny lead 1,707 15,292 wes 16,766 16,766 233 
metals 1,662 6,375 . 6,807 6,807 1.230 
Drosses and residues 11, 585 67,068 66,953 "^ 66,953 11,700 
Total nn ⁰ 58,811 798,535 66,953 743,754 810,707 46,639 


1Includes remelt lead from cable sheathing plus other soft lead scrap processing. 


Table 10.—Secondary metal recovered! from lead and tin scrap in the United States in 


1982, by type of product 
(Metric tons) 
Lead Tin Antimony Other Total 
Refined pig lead 231,081 a T» M 231,081 
Remelt lea 9,394 REM one = : 
Total ———-——— 8 240,475 a aE Soe 240,475 
Refined pig tin -----------------— ZER 1,054 as e 1,054 
Remelt tiinnnnnn cL a 13 a en 13 
OG oe . ĩͤ 8 = 1,067 == EO 1,067 
Lead and tin alloys: 
Antimoniallead . ..... 284,367 1,015 13,248 123 299,353 
Common babbitt „ 4,355 197 557 5 5,114 
uine | mc 8 40 3 1 52 
Side St 2 as 19,350 2,123 400 25 22,498 
metals 5,714 222 778 26 6,740 
le lead ~- ---------------- 986 x 10 " 996 
Miscellaneous alloy 595 101 60 3 759 
Total no A up 315,375 4,298 15,056 783 335,512 
Tin content of chemical products |... Em 282 = = E 282 
Grand total 555,850 5,647 15,056 783 577,336 
1Moet of the figures herein represent actual reported recovery of metal from scrap. 
Table 11.—Secondary lead recovered in the United States 
(Metric tons unless otherwise specified) 
1978 1979 1980 1981 1982 
As metal: 
At pri Er! ³¹w ee ee 1,244 2,862 2,117 1,745 657 
At other plants __ _ 281,840 349,359 313,061 280,409 239,819 
TOblborcco esc ĩèͤ K k 282,584 352,221 315,178 282,154 240, 476 
In antimonial lead: 
At primary plants 1.382 535 3 46 34 
At other plantt vd 408,528 378,295 306,683 304,330 284, 333 
MM as T Oe ce eee patie ee reat 2 iss 409,910 — 378,830 306,686 304,376 284,367 
In other ald v 76,742 70,317 53,714 54,575 46,433 
Grand total: 
Quant. u. u ] ꝛ:n: ² 4 ILE UD 169,236 801,368 675,578 641,105 571,276 
Nd7;lu: e ee thousands. 3570,662 $930,019 $632,397 $516,313 $321,663 


1Value based on average quoted price of common lead. 
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Table 12.—Lead recovered from scrap processed in the United States, by kind of scrap 
and form of recovery 


(Metric tons) 
1981 1982 
KIND OF SCRAP 
New scrap: 
TORSO ß d 12 kau 2 ee 58,829 46,449 
Copperbase fp p i caer 4,232 ,541 
TUPDBAB u: p ß aM a E RUE E EE EM 18 14 
TOC ee Z 2 RI ETC ERE 63,074 50,004 
Old scrap: | l 
Battery-lead plate 481,355 437,197 
All other lead-base __ _ _ 81,762 72,550 
Copper Dap- pd R oe ae eee e 14,913 11,524 
NG a ß ee dp 1 1 
11 Pf DL uL ³ĩð2A2A 578,031 521,212 
Grand total esos s Lal LA LK uU y 641,105 571,276 
FORM OF RECOVERY 
As soft lead: 
At pri » ³//%%%/d ³ LL ut A MA RAM I 1,745 651 
Aon A LLL. 280,409 239,819 
Totalcu dd i rs Ai M ee ER n S 282,154 240,416 
Inantimoniallead! |... ___________________________ Le 304,37 284,367 
In other lead s. NF MP TED 2 a EOD eI Se ee s PT OUT Lm 40,061 30,741 
In copper- base ,.. 0“ eee oe aoe ee 14,501 15,683 
In tin- alloys ee atl LC ĩ⁊ - y . EE e D D UE. ME 13 9 
Total uuruuu i ee ee ee eae ees 358,951 330,800 
Grand total Z pa -LclnfIuEC et hc ee zas m 641,105 571,276 


TO 46 tons of lead recovered in antimonial lead from secondary sources at primary plants in 1981 and 34 tons in 


Table 13.—Lead consumption in the United States, by product 


(Metric tons) 
SIC 
Code Product 1981 1982 
Metal products 
3482 Ammunition: Shot and bulletssss 49,514 44,237 
35 . exce pt electrical 1,660 1,216 
36 Electrical and electronic equipment 26 96 
371 Motor vehicles and equipment- - - - - ----- ---- ----- 2,464 2,020 
37 Other transportation equipment 2,772 2,801 
Total bearing metals! 6,922 6,133 
3351 Brass and bronze: Billets and ingots- - - - _ ---------—- 13,306 11,352 
36 Cable 8 Power and communication 12.072 15,181 
15 uilding construction... 22s 5,522 4,056 
Casting metals: 
36 Electrical machinery and equipment 993 802 
371 Motor vehicles and equipment 1,247 657 
37 Other transportation and equipment 12,634 23,603 
3443 Nuclear tion shielding ~- -—----------------- 3,708 (1) 
Total casting metals... - ----------------—-- 18,582 25,062 
Pipes, traps, and other extruded products: 
15 uilding construction ____._________--------~-- 8,509 8,255 
9443 Storage tanks, process vessels, etc 320 424 
Total pipes, traps, and other extruded products _ _ _ _ _ _ 8,829 8,679 


See footnotes at end of table. 


528 MINERALS YEARBOOK, 1982 


Table 13.—Lead consumption in the United States, by product —Continued 


(Metric tons) 
SIC 
Sheet lead: 
15 Building construction 12,283 9,989 
3443 Storage tanks, process vessels, et- «„ 938 125 
3693 Medical radiation shielding ___________________-_ 6,134 5,045 
Total sheet leds 19,355 15,159 
Solder: 
15 Building constructioůnnln,“”UVUiuU LLL Llc - 6,167 6,740 
341 Metal cans and shipping containers |... 1,149 7,459 
367 Electronic components and accessories 5,606 5,967 
36 Other electrical machinery and equipment 2,583 2,102 
371 Motor vehicles and equipment 7,600 5,632 
Total solder -_-----------------------—— 29,705 28,500 
Storage battery grids, , etc.: 
86911 Storage batteries: SIL automotive SUN 813,531 284,758 
36912 Storage batteries: Industrial and traction - - -- -------—- 28,664 27,824 
Total storage battery grids, post, et 342,195 312,582 
Storage battery oxides: 
36911 Storage batteries: SLI automotive... - - - --------—— 407,053 372,082 
36912 Storage batteries: Industrial and traction ________ ~~ 20,904 19,659 
Total storage battery oxides |... 421,957 391,741 
371 Terne metal: Motor vehicles and equipment 3,971 ,288 
21 Type metal: Printing and allied industries ; 2,166 
34 Other metal produet // 7,939 7,094 
Total metal products - - - -------—- FFC 953,707 875, 830 
ts: 
286 e Pe PEIR 16,316 13,375 
32 Glass and ceramic produ et 44,339 34,526 
28 Other pigment? ___ „ 19,510 12,965 
Total pigments _____________-_____-___-- 80,165 60,866 
2911 Chemicals: Petroleum refining __ _ ll 111,367 119,234 
Miscellaneous uss „„ 21,862 19,478 
Gille. eS 1,167,101 1,075,408 
1Included with “Other transportation" to avoid disclosing company proprietary data. 
2Includes lead consumed in foil, collapsible tubes, annealing, galvanizing, plating, and fishing weights. 
Includes color, lead content of leaded zinc oxide, and other pigments. 
Table 14.—Lead consumption in the United States, by month! 
(Metric tons) 
Month 1981 1982 
C1111 ³o·¹Xàà”l.... dd d d Uii cA rus 101.211 98,691 
FPebrary-z u u ³⁰ 00!ſuſä0³ ya 88 93,444 87,923 
ö Sata as = Sp asta m sas ka PS Sauna Ruta E MEE ,062 ,168 
AD ume onec htt uu Uu ñ/ d 93,264 94,522 
77 d 88 520 84,678 
JUS uz cou . ue eM ß 22 qa Or Rea 92,622 88,432 
)jͤĩÜb 0 Addy ͥ yd y ——À 79, 448 12,418 
CJ0///õ%öV* ee Le LLL c eU D e DE EL EE 95,446 96,674 
September c c uult th au DIS eed unt fꝛk M S Li tet 103,066 88,321 


See footnotes at end of table. 
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Table 14.—Lead consumption in the United States, by month! —Continued 


(Metric tons) 
Month 1981 1982 
DOCOBBE pc Z Rc UL Lu v do E 117,043 98,252 
November_ -=--> 94,358 81,539 
%%% ͥ³³˙¹. ³·˙ð˙.i a ] ey a ee oe i A EE 107,617 86,790 


saus a mun a an eae umutu tne ipu es ee ae 1,167,101 1,075,408 


1Monthly totals include monthly reported consumption plus the monthly distribution for companies that report on an 
annual basis only 


3Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide. 


Table 15.—Lead consumption in the United States in 1982, by State? 


(Metric tons) 
Lead in ; Lead in 
Refined : ^ Lead in 
State antimonial copper- Total 

soft lead lead alloys base scrap 
California __ _ _ _ _ 59,502 34,430 5,597 686 100,215 
Colorado __ _ _ _ ⁵ð V 8 618 104 29 751 
Connecticut -———----------------—- 9,998 11,858 TAE 395 22,251 

District of Columbia 23 3 ES = 

r c eee eee 10,356 1,598 7 ae 18,621 
Georgia___ oo rl ce ee eee 34,671 15,206 2,304 52,187 
Hines... 8? 16,758 22,682 8,667 836 43,943 
Indiana. soe eee ee 90,895 18,241 8,378 426 117,940 
RETE E ty é 24,095 9,251 2,392 14 35,752 
Kentucky. - -------------------- 11,306 11,000 as 22,309 

F ˙w- 0 eae 149 11 1 2 
Massachusetts 1.037 196 19 280 1,532 
Michigan - - - -- - --------------—--—- 8,376 9,491 a 18,095 
Missourrtt2222 13,253 11.359 1,305 1,084 27,001 
Nebraska 627 77 1,111 1,100 2,915 
New Jereeyyõho: „ 93,622 3,724 4,171 449 101,966 
New Vorrn.jknʒKkʒKkKʒKkKnK c lll 15,362 2,288 5,340 873 23,863 
a oe ⅛ 5 D 8,366 1,814 209 18,486 
Pennsylvania ~- -----~------------- 82,440 44,353 21,529 1,099 149,421 

Rhode Island. - l Ü 54 2: 
Tennessee __ _ 675 10,747 103 112 11,637 
Virginia and West Virginia 187 1,194 1 Mn 1,382 
Washing toon 10,267 m s= 10,531 
Wisconsin __ _ _ _ 5,979 10,471 42 16,515 
Alabama and Mississippi __ ---------- 5,894 3,588 576 1,537 11,595 
Arkansas and Oklahoma 2,461 1,254 mE = 3,715 
Hawaii and Oregon 5,509 5,128 mm de id 10,637 
Iowa and Minnesota __ _  _ _ _ _ 10,577 11,637 2,907 -— 25,121 
Louisiana and Texas __ _ 122,642 23,570 2,613 te 148,825 

Montana and Idaho- - - - - - --------—-- 316 a ees am 
New Hampshire, Maine, Vermont, Delaware 11,214 13,913 s 59 25,186 
North Carolina and South Carolina 27,290 20,027 1,131 Ó x 48,448 
Utah, Nevada, Arizona ---—--------- is 3S 386 a 386 
Total. ee ee mum aras 687,117 312,182 66,300 9,209 1,075,408 


! Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide. 


Table 16.—Lead consumption in the United States in 1982, by class of product and type of 


material 
(Metric tons) 
Product Soft lead ^ antimonial allova copper- Total 
lead y base scrap 

Metal products |... s- 77,677 56,472 28,149 9,209 171,507 
Storage batteries 413,746 255,298 35,279 M 704,323 
Pigments ---------------------- 60,864 Ss 2 a 866 
Chemicals ~ - - - - - - - -- --- --- -- - - —— 119,234 = — ie 119,234 
Miscellaneouhnsks „4 15,596 1.012 2, 870 cm 19,478 
M ĩð K 687,117 312,782 66,300 9,209 11,075,408 


ijncludes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide. 
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Table 17.—Production and shipments of lead pigments! and oxides in the United States 


1981 1982 
Product | m ort Shipments T ae Shipments 
pied pde Value? pode Aere Value? 
White lead, dry _ _ _ = PT ee 1,022 1,029 $1,297,317 1,331 1,186 $1,624,947 
Red lealllUUWWUWu 14,688 15,077 16,327,054 13,324 13, 669 11,084,454 
n ß eee T uD 46,891 47,141 35,342,133 52,112 51 402 45, 724. 111 
Leady oxide 444, 625 EA ME 413,139 EM = 


1Excludes basic lead sulfate; withheld to avoid disclosing company proprietary data. 
3 At plant, exclusive of container. 


Table 18.—Lead content of lead pigments: 
and oxides produced by domestic 
manufacturers, by source 


(Metric tons) 
| Lead in pigments 
Product from pig lead 
1981 1982 

White lead __ 818 1,174 
Red lead JFF 13,366 12,125 
Litharge oo oe ee ie 43,608 48, 465 
Leady oxide 423,723 390, 493 
f/! AAA 481,515 452,257 


!Excludes basic lead sulfate; withheld to avoid disclosing 
company proprietary data. 


Table 19.—Distribution of red lead shipments, by industry 


(Metric tons) 

Industry 1978 1979 1980 1981 1982 
jjCĩĩÜ˙%ͤũĩ§ĩ10 ee en ee A ae 5,993 5,300 3,241 3,172 2,395 
ee c E E UM 7 2 C T 855 — 2591 2,301 W 
Storage batteries W W 6,068 1,518 W 
))) y 2 A 13,234 12,46 995 2025 11,274 

dT NORTE 19,227 18,146 12,901 15,077 13,669 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 


Table 20.—Distribution of litharge shipments, by industry 


(Metric tons) 
Industry 1978 1979 1980 1981 1982 
Ceramics ___________~_______ S S 33,865 37,620 36,560 34,732 30,980 
Chrome pigmentn; „ oe un 3,015 4,241 6,591 
Oil rehning coo A EIE W 17 
ANNU a gn ee Be 88 3,200 3,038 3,362 3,765 3,052 
Rubber ĩ³˙¹¹A ˙⁰¹mr Se Sd 2,153 1,520 943 1,107 
Other Lonain D a= ee eee ss 62,887 58,792 784 : 10,267 
Total- uru u; a eet re AT 102,105 100,970 44,834 47,141 51,677 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
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Table 21.—U.S. imports for consumption of lead pigments and compounds 


1981 1982 
Kind Quantity Value Quantity Value 
(metric tons) (thousands) (metric tons) (thousands) 

White ledldddddddddu ------- 187 $344 83 $174 
Red lead .. Ren 993 822 686 466 
Litharge. - - _ _ 11,026 8,812 9,931 5,695 
Chrome yelloW „„ 1.204 2,919 1.255 2, 610 
er lead pigments s 297 487 94 413 
lead compounds 1,479 1,849 855 1,255 

Total u uei A See 15,186 15,233 12,904 10,613 


Table 22.—Stocks of lead at primary smelters and refineries in the United States, 


December 31 
(Metric tons) 
Stocks 1978 1979 1980 1981 1982 
Refined pig lead |... 17,001 45,448 54,728 78,836 73,455 
Lead in antimonial lad 556 646 122 666 W 
Lead-base bullion __ _ _ _ _ _ _ 5,818 5,683 5,398 4,872 4,252 
Lead in ore and matte 75,290 37,545 65,746 55,833 47,830 
Il a es 98,665 89,322 125,994 140,207 125,537 


W Withheld to avoid disclosing company proprietary data. 


Table 23.—Stocks of lead at consumers and secondary smelters in the United States, 
December 31, by type of material 


(Metric tons, lead content) 


Lead in ; Lead in 
Year Bann antimonial ‘alae copper Dage Total 
P 

1978. u a S U AA ERR DES 72,065 44,417 7,564 1,188 125 
). ALT 95,655 49,188 7,346 1,006 153,195 
1980-1 tane tu e ee ee ss 12,601 44,820 1,851 942 126,214 
JJ s Z ta E Lic eun 69,636 46,194 6,523 863 123,216 
1982... ms a ou eA 51,036 40,118 5,346 709 97, 


Table 24.—Average monthly and annual quoted prices of lead? 


(Cents per pound) 
1981 1982 
Month London London 
- Bs Metal Eos Metal 
proGncer Exchange producer Exchange 
Jañugpy e U U ul L u. ee LL eii 33.79 31.95 29.67 29.37 
February oL n ee ee 30.42 31.24 28.70 28.01 
March- z y eei ee Sus 35.06 33.06 27.64 27.75 
11 hs a x E EA. 31.52 34.38 26.06 26.05 
y up eee esas y 8 36.41 31.58 26.09 26.05 
June 2 921-9: 2 ⁰⁰⁰km 8 37.97 32.30 24.16 23.59 
July oos W 88 40.99 85.55 21.18 25.03 
MN PET PENAT RE ee 86 43.89 87.34 25.82 23.70 
September u u u u eee 86 40.32 84.61 25.32 23.35 
Ds en re en a ee Ee 37.05 32.47 23.19 22.54 
November 33.88 30.18 21.61 20.96 
Decemberrnrrrrr „ 31.07 30.56 20.47 20.30 
Average nu ĩ⅛˙ Q ⁰ꝛt a Lene 36.53 33.30 25.54 24.66 


1Metals Week. Quotations for United States on a nationwide, delivered basis. 
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Table 25.—U.S. exports of lead, by country 


1981 1982 
Country Quantity Value Quantity Value 
(metric tons) (thousands) (metric tons? (thousands) 
Ore and concentrates: 

Belgium-Luxembourg_ ._ _ _ _ _ _ 291 $343 4,056 $948 
Brazil Iker oe ⁰ Za Eee 4,983 2,875 EN ia 
BulgariB- ne ta he es ee 7,808 5,010 ze EN 
f a ig a ae RENE 15,420 8,554 16,778 6,885 
Dominican Republic. - -- -- -----------—---- 69 21 = fio 
Finland. —-— o c Zum eL 8 199 690 2 whet 
Germany, Federal Republic off 2,450 1,056 ie 
DANN ⁵⅛ ũ md c e Le. "s ERS 3,555 743 
€ nn x 8 S 245 60 
Mi 88 776 232 641 324 
N etherlands cc ORBE 8 18 6 im uu 
Philippines ~- -----------------------——- 19 17 57 17 
pan E SN E AE ENE INE NT E qe eS ² AE 8 328 112 3,711 1,122 

nited Kingdom... - - ---------------——— 49 31 ha = 
)00öð ;; nS ema a o c 8 33 11 61 36 
Total c nomeu i 8 33,043 18,958 29,104 10,135 
Unwrought lead and lead alloys 
Australia l uc coute e uas 8 9 8 22 
A; ³oÜW. 64 82 16 74 
Belgium Luxembourg 4,316 2,832 17,403 11,370 
Gi co nl s rh Se ee ee ae 2,996 2,597 ; 1,051 
Chile o ⅛˙.q ⁰t 8 1 6 12 
er 8 RE ors 24 82 
Costa Rica s o aues c et neret 4 7 1 1 
Dominican Republic... - - l --- 31 65 49 39 
Ecuador -cee ·⁰¹ dd les By es ent as 62 59 
EUREN E he Mined eet ane nt erent san2 30 126 1,136 1,172 
El Salvador - ---—------------------—-——-- 2 9 Hm Reus 
FFI ⁰!l.ʃ h d E 12 14 
rade Federal Republic of -- ---------- 65 3T 292 112 
Grote Nat et Ee aec iu hae Ee oe 3,066 1,478 
FI ³⁰Ü—w 21 30 27 21 
Honduraasasʒ „ 10 34 83 77 
Hong Kong ----------------------——— 1 2 2 22 
ICõͤĩÜw nee A E e S UE 22 28 18 17 
/ôÖö%ôR E E mt x 8 13 17 908 676 
Jamii ee ]. yy y ote — 54 
Japan NERO et Dussia ete usss 876 1,088 99 280 
Korea, Republic of. - - - - -----------------—- 1,478 972 111 89 
RIVE 5 ie osann %] 0A 23 41 21 45 
h ³o˙¹à A hd ee S S 234 390 125 211 
Nin; 8 4,037 4,138 21,980 18,530 
Netherlands Antilles 25 29 m eee 
ICAP OQUS o crepes . 28 32 4 10 
Panama z ax sas ꝙn eee eae ass 150 107 40 110 
Peru. — nol unc Z wmv. 8 ic zs 24 52 
Philippines u e eee 159 168 172 152 
Saudi araon 32222 ĩð2A¹ 8 81 156 80 95 
Singapore — ͤ ½ ͤ .... 132 104 43 39 
South A Africa, Republic ok 163 171 2 3 
"T gaa gs N E es Cee ee he aa 21 218 21 22 
Switzerland _ ß Pe 10 17 
C66) vy ey er te 174 134 1,816 808 
Thailand. .. 2 umen mm DER deme dece 238 180 320 265 
Trinidad and Tobago ______________--_~-~- 106 125 22 29 
United Arab Emirates 11 34 2 4 
United Kingdom... -- -------------—-——- 856 652 208 481 
Venezuela_______ „„ 282 698 142 919 
777 ³ðAA p ee ete u E 21 21 "e == 
i rm 138 1101 92 498 
Total asan mun sampe ß a 16,804 15,527 50,989 38,949 
Wrought lead and lead alloys 
I ³⁰³¹ AAA cn idees — S 1 4 
Australia l u L ee eee eee 23 T 
Belgium-Luxembourg - - - --- ------------- 1,740 587 186 51 
F8E 2 0. ge 8 25 > 
%))%%)))Gö§Ä5[ 88 2,746 2,889 1,407 1,280 
rr 7 
Dominican Republic 7 46 4 6 
Ecuador... ͤͤÄÄÜÄ”ͤẽſͤͥͥæk m ee ee cus ON 3 7 
Frane P Eur c T 14 T 84 
Germany, Federal Republic off 43 59 120 1,002 
Hand eth Seg 2 (1) 1 6 17 
Henn Bee eS 31 146 2 16 
I... ee ee OS 77 30 145 
;! ³ oe SSS K ua ba a eh eee 16 111 2 
07) Mec 2 2 96 88 


See footnotes at end of table. 
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Table 25.—U.S. exports of lead, by country —Continued 


1981 1982 
Country Quantity Value Quantity Value 
(metrictons) (thousands)  (metrictons) (thousands) 


Wrought lead and lead alloys —Continued 


UH TENER CENE ĩðͤ RUN 143 $266 238 $402 
Korea, Republic of- ese Laee 24 (1) 1 
MEXICO occ Le a ee 2 mE 1,375 4,988 1,421 4,985 
Netherlands 1 18 
Netherlands Antilleeeee s 21 46 (1) 4 
F; ³o 13 27 5 14 
Philippines ll Lü 42 162 38 36 
spud 8 CMM EMPIRE 8 42 94 269 420 
J ͤ Kd ĩ K 2 6 2 41 
South A Africa, Republic o 2 9 1 
JJ EA EE EEEE ces oral ashe E A 20 80 147 472 
JJ LEE ORE ae 20 335 14 96 
United Kingdom -------------------——- 9 41 12 29 
Venezuela 50 101 34 88 
ENO cs ee us pha 31 1102 41 159 
17%7GGõͥͥͥͥͥͥ%%¹Ü˙o]˙iĩ. ⁰⁰ud ˙ 58 6,516 10,469 4,640 9,869 
Scrap 
Belgium-Luxembourg ET ENERO 768 240 657 247 
22 é 1.771 748 481 
Canale )J ⁰yd y dot Ar, Reg ua 18,477 6,027 18,343 4,658 
Denmark: ³˙¹ AAA a cn 1,187 353 
eh a ath Nae u tad Er 8 Au. E 200 120 
France, 22 hk ee ete sum ES sss 17 8 
Germany, Federal Republic ok 3,268 1,336 2,724 1,342 
Hong Kong ----------------------—-—- 31 1 
nde o ic E E y tet ee 1,147 533 231 99 
Irelàündo nono cei iE 152 
FA A A ign E A EOE A E 17 24 194 162 
JJ EC E EA 8 1,819 963 766 355 
Kores, Republic 6f ese Emm 1,991 617 3,754 877 
MBXICÓ so ose tet ³⅛ ee Le E 10,847 2,591 7,011 2,393 
Mozambique ------------------------- 199 175 — m 
Netherlands — ----------------------- 2,784 1,489 437 440 
hades J) a a ce an PEPPER 47 53 xL em 
Philippine sss 36 40 142 29 
Spain Afrie , Republic oſꝑEꝑtT᷑ 3,764 1,709 8,298 2,796 
barge a na E E E Ni a at Mh eee ae 45 49 91 52 
Sweden J ð 147 50 23 30 
E ee ee oe eee 8,732 2,996 7,200 1,947 
United Kingdom 2,040 1,844 769 1,344 
nn; ³ð⁰AAAAAAAdͥ 98 70 () 1 
h/ AAA 84 165 20 53 
17J7//Ü—˙¹Ü˙ d ↄ . ene eR 59,419 22, 388 51,752 17,254 
Grand total ----------------------- 115,782 67,342 136,485 76,207 
TRevised. 
1Less than 1/2 unit. 
Table 26.—U.S. exports of lead, by year 
Blocks, pigs, anodes, etc. Mid "rm 
Sheets, plates, j | Scrap 
Unwrought Foil, powder, 
Unwrought rods, other 
Year bi alloys forms flakes 
Quan- alue ^ Value Quan Value "Pond Value "end Value 
(metric (thou- imeti (thou- (metric (thou- ( eic (thou- (metris (thou- 
tons) ds) ns) ) sands ) sands) sands) 
1980. 147,356 $143,458 9,144 610,292 7,522 610, 507 436 3578 119,651 $62,221 
1981____ 14,484 12,591 2,320 2,936 5,966 9,719 550 750 59,419 22,388 


1982_ _ __ 47,250 35,917 3,739 3,032 4,078 9,056 562 813 51,752 17,254 
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Table 27.—U.S. imports! of lead, by country 


1980 1981 1982 
Country Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) 
Ore, flue dust, and residues, n.s.p.f. (lead content): 
Argentina %; '; 61 356 3,932 $3,023 EM xu 
Australia oce ee trud 2,971 2,309 2,1 1,228 7,694 $2,875 
i ß a ce iE 511 477 uM MN E TE 
Canada upp SS k- ee Ede 8,520 6,901 23,500 17,149 4,180 2,259 
. ausente cue 2,236 1,927 2,084 1,719 EM E 
Colombia __ ---------------------—- 211 154 1 64 105 32 
Honduras 3.974 3,943 11,617 9,271 8,677 4,850 
Merco JJ ³ oK 8 781 961 864 8 RESA 
J AEN v A EE EN 8 17,980 13,169 14,149 8,397 14,549 5,481 
South Africa, Republic off 6,7 5,514 SM TM —- M" 
DOOR ERES y 8 2E = 20 14 2 1 
Total - zl nore eee ee 44,095 35,115 58,545 41,729 35,807 15,498 
Base bullion (lead content): 
;ö;öÜê—i˖ã 247 219 59 19 25 
Mie a Ee 21 30 M SN 216. HM 
j ͤ ³ V Zaw rr EE se ee 390 278 = "S 
„ ⁵ M SOMOS Suca 22 260 (2) 4 (2) 3 
TOCA) cscs up ee a T ee LE 296 509 449 340 19 28 
Pigs and bars (lead content): 
Argentina __ _ _ _ za EE 300 220 UE as 
Australia - ——--—--------------------— 11,338 12,365 10,893 8,023 1,256 8,786 
ee MALO SEDES 8 846 5,561 1,666 146 783 
ada o0 eU e ͤ fete PAO Te neo ass 34,929 31,649 50,849 39,298 49,834 27,701 
Denmark... . ies memi 619 591 354 341 449 351 
5 Federal Republic off 446 4,342 1,433 8,899 927 5,836 
)) K MENU 28,636 27,987 33,723 25,183 23,473 12,422 
N etherlanda Wc CC 8 56 590 == > m Pe 
eru SC c x E E DLL 3,298 2,974 2,907 2,146 8,296 3,816 
Catena c cue bies 1o85 989 — 2,269 7 1,90% 
ni M eea 8 ; , 
Oeo (( 61 45 186 4 51 39 
B ͥ eee ee E 81,733 88,508 101,920 88,544 91,189 56,722 
i serap; etc. (lead content) 
Er By Ae eee 8 4,747 3,458 2,605 1,611 3,992 1,301 
2222 y ae RN tS 2 7 83 12 37 8 
Barbados -——— 2m a a eet M NM 22 5 e "s 
Canada ______ ~~~ 2222.2222-22-2- 1,639 1,570 1,792 1,394 9,481 1,205 
! eee ĩ ae "E 87 28 18 
Dominican Republik 86 32 TN n = ==. 
GuatemalilakaL LL 222222222222 77 eis "- 
III omen rre ce 18 aha EUN m ww 
Mexico 5250 ͤ LL iue eo ee 551 405 456 844 852 898 
BA vn AA Ec 18 8 ae = EK a 
SDAI LZ e ³· AAA 8 108 637 92 380 RN ER 
Other smo p pp 20 151 128 18 8 
; ꝛĩ˙²¹.A. ⅛ r ue nl Mor: 7,262 6,145 5,265 3,831 8,398 2,924 
Grandtotal__ _ _ _ 133,386 130277 166,179 134,444 135,413 15,112 
"Revised. 


Data are “general imports"; that is, they include lead imported for immediate consumption plus material entering the 


country under bond. 
3Less than 1/2 unit. 
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Table 28.—U.S. imports for consumption of lead, by country 


1980 1981 1982 
Country Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- (metric (thou- 


tons) sands) tons) sands) tons) sands) 


Ore, flue dust, and residues, n.s.p.f. (lead content): 


Argentina ü ⁰⁰ reel pee or 61 $56 3,932 $3,023 ae acess 
lll oe pe iie 365 322 648 451 PN PS 
Bolivig 5n ˙]˙”¹ũã uno esp s 571 477 PR zie -- M 
Ci. 8 2, 985 2,873 1,913 1,353 29 $10 
11 ³˙¹¹ꝛL¹AAà1iA et sg EE. 2,236 1,927 2,084 1,719 TN a 
Colombili oe eos 211 154 122 64 106 32 
Honduras_____ _ _ L2 ee 3,973 3,943 11,617 9,271 8,677 4,850 
5 3 x8 781 665 961 864 ae ae 
J ee en e TNR DENEN MR 18,141 13,292 5,909 3,431 10,131 3,891 
South Africa, Republic of 291 218 T ane "T e 
OUNCE dp nS e 20 14 2 1 
Total 2 ace he ee Ae ete 29,615 23,927 27,206 20,196 18,945 8,784 
Base bullion (lead content) 
anada L S es eee 247 219 59 19 25 
Məzi no dame ³ ͤ A ee 27 30 XXe E ats M 
Perü.lunclL « v 2 8 E TM 390 218 ME zu 
Other d FRE 22 260 (1) 4 (1) 3 
%%ör ³ ³ L i 296 509 449 340 19 28 
Pigs and bars (lead content): 
Argentina __ _ Eee TM E 300 220 
Australia ___ _ _ _ _ 10,884 11,464 9,080 6,505 10,882 5,674 
5 3%CCCC(ͤͥͤ 8 56 286 1,666 83 
J E cet 34,929 31,649 50,849 39,298 49,834 27,701 
Denmar BEER REPE MUN CPP DEN t 619 591 354 341 449 351 
Germany, Federal Republic off 446 4,342 1,433 8,899 927 5,836 
MéxICO —— zz tt 8 28,657 28,009 33,723 25,183 23,513 12,444 
Netherlands „ 56 590 mee a = 
Peru a ett ue c aue e ea ee 3,298 2,974 2,907 ` 2,146 8,296 3,816 
pain ERI MONATE EUR eh mS 1,036 1,313 eas "S 9 86 
nited Kingdom ... _ _ _ „ 468 1,085 989 2,269 748 1,903 
Gͤo’( Z sac Casu ee ee cn 61 45 187 499 51 39 
%//;êO— . S 81,300 87,629 100,108 87,026 94,855 58,633 
Reclaimed scrap, etc. (lead content) 
Australia u u, ee ĩͤ eee 353 218 ee m 428 182 
Bahamés 2 euer ex 26 7 1 7 8 
ag Poe et Ne ech Mey LENSES eA ate MEME RS 1,639 1,570 1,792 1,394 3,481 1,205 
Dominican Republic ------------------ 86 32 a d p ua 
Guatemala ___ _ „ 8 5 77 29 = 
Mexieg; heure 8 551 405 456 344 852 398 
Panamā cuu cc Je AAA 8 8 oem PME T 
Spain 2252 cL ccu LL E 108 637 92 880 "un 
Otho OE T9 23 174 133 18 8 
/ SR 2,868 2,905 2,661 2,220 4,834 1,755 
Sheets, Pipe, shot, and other forms: 
oe ak Ea PHONE CE 280 544 203 343 313 335 
Germany, Federal Republic off 57 119 51 85 40 111 
etn en ede ee PERO R RM EE ee x 20 33 24 52 
Medico TNT 588 641 171 164 45 78 
United Kingdom __ _ _ 44444 8 36 4 17 3 12 
GGö§;’ð—d ⁵ ² wm; y u ms 17 162 19 8⁴ 42 111 
Ill ERE A 886 950 1,508 474 726 467 694 
Grandtotal__ _ _ 115029 116,478 130,898 110,508 119,120 69,894 
TRevised. 


!Less than 1/2 unit. 
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Table 29.—U.S. imports for consumption of lead, by class 
ö (Thousand metric tons and thousand dollars) 
Ore Base bullion Pigs and bars Sheets, plates, strip, 
vear (lead content) (lead content) (lead content) other forms 
Quantity Value Quantity Value Quantity Value Quantity Value 
T1 44 33,026 2 1.691 183 209,451 (1) 328 
198090 3 30 23,927 (1) 509 81 87,629 (1) 888 
IT NT 27 20,196 (1) 840 100 87,026 (1) 564 
19892. 5 hs 19 8,784 (1) 28 95 58,633 (1) 646 
Waste and scrap pore eret RT Powder and 
(lead content) (lead content) flakes Total value 
Quantity Value Quantity Value Quantity Value 
1979- 4 3,207 (!) 515 0 288 . 248,566 
1980 2 2,144 1 761 1 620 116,478 
TTT 2 1.568 1 652 (1) 162 110,508 
1982 coo 4 1,473 1 282 (1) 48 69,894 
1Less than 1/2 unit. 
Table 30.—U.S. imports for consumption of 
miscellaneous products containing lead! 
Gross Lead 
Year in unt athe hoe 
metric metric 
tons) tons) sands) 
1889 ĩ _ __ 968 388 $11,144 
19881 1.090 520 , 
1982 ____ ___ 1,423 639 10,596 
1Babbitt metal, solder, white metal, and other lead- 
containing combinations. 
Table 31.—Lead: World mine production, by country! 
(Thousand metric tons) 
Country2 1978 1979 1980 1981P 1982* 
77 rece cese e oe 11.5 12.2 1.8 3.6 3.6 
Argentina - - -------------------—-—— 30.3 131.8 32.6 34.8 $29.7 
Australiat____------------------——- 400.3 421.6 397.4 388.6 3464.6 
11111 oo Te E 4.6 4.5 4.3 4.3 4.3 
Bolivid-- o seco ˙•v 22 Z eet 18.0 15.4 17.7 16.8 312.4 
Brazil ll ms cedere u aa ALLE 31.2 27.9 27.8 28.4 18.0 
Ill“ ĩ⅛ðͤAK ees 117.0 116.0 106.0 100.0 100.0 
BU! 8 9.9 14.5 14.2 15.6 20.0 
;·Ü˙⁵è x ie 319.8 310.7 296.7 332.1 341.0 
Chile. ÄÜ%ĩ¹ꝛ˙¹¹ ³oÜ ur k asmm E eia ss 4 3 3 .2 2 
4»ͤͤô³˙ð᷑¹b1. ð 8 145.0 155.0 155.0 155.0 155.0 
Colombia 1 2 2 1 1 
Congo (Brazzaville) ..  _ 4.2 3.5 3.5 7.7 37.7 
Czechoslovakia 4.0 4.0 3.3 3.4 3.4 
Ecüadór c. u ul ³⅛»WAA t ee .2 2 2 2 2 
Finland. a 8 1.0 1.1 1.9 1.9 
/;ö»%2s8.Q mwfß en Oe ae ae 32.5 29.5 28.8 19.9 20.0 
Germany, Federal Republic of 23.2 25.2 23.1 21.6 21.0 
Groot- aoaaa AAA ee | 20.3 21.7 20.5 21.0 21.0 
Greenland. -  _ _ 30.6 31.9 34.3 30.0 31.7 
Guatemala __ _ _ _ 1 1 1 .1 .1 
Honduras sss le eus 21.8 16.4 13.3 12.6 315.1 
Hung ees 1.1 1.0 1.1 1.0 1.0 
. ee ⁰ ea 12.8 16.0 12.7 15.3 12.0 
J a x ĩð ; ss aE 80.0 15.0 15.0 10.0 11.0 
Ifelahd eR 41.8 11.0 59.0 30.5 30.0 


See footnotes at end of table. 
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Table 31.—Lead: World mine production, by country! —Continued 


(Thousand metric tons) 
Country? 1978 1979 1980 1981 1982* 

1E y 2 2 eae ie 8 30.5 28.1 22.9 20.6 20.0 
Japan a ⅛]-˙ hg 8 56.5 46.9 44.7 46.9 345.9 
Korea, North 105.0 100.0 100.0 100.0 100.0 
Korea, Republic off 16.1 11.1 11.4 13.6 10.0 
Mexico __ _ ne ð A rer 170.6 173.5 145.5 157.4 3145.8 
Moroco — el ð² A A ee eee 100.2 115.7 115.4 116.2 110.0 
Namibia___ 38.6 46.0 47.7 46.9 332.9 
Nicaragua. ---------------------——- A oe oem = p 
J; 1 1 .1 .2 2 
N õͤĩ§4«1[ö“d0Uĩñð;%6h43h0ſſ hy ol Ee er 3.6 3.6 2.6 3.6 3.6 
, ße ma Qi 22 21 usa 182.7 174.0 176.9 192.7 205.0 
Philippines 1.4 1.9 1.8 1.1 = 
CC n E ad 63.9 61.9 60.0 50.4 51.5 
RomahiB. hee 2 cn rescue 33.3 33.3 33.5 33.5 33.5 
SD. uu n ds 8 71.8 12.8 87.1 83.0 80.0 
S%%%ò ¶f mr h 81.9 81.6 72.2 84.1 84.0 
South Africa, Republic o uc ae 86.1 98.9 390.3 
Thailand L azu oS ls 1.7 8.7 10.6 17.0 18.0 
III a 88 8.0 10.0 8.3 5.7 5.0 
ö ͤũòDOO—Y— d 9.5 7.5 5.8 8.1 8.0 
USSR ] ³ AAA Map E 410.0 7415.0 420.0 425.0 430.0 
United Kingdom... - - -------------——— 4.6 4.7 2.4 e2.4 2.4 
United States 529.7 525.6 550.4 445.5 3512.4 
ugoslavia Lore md . 88 129.4 129.8 121.4 118.6 115.0 
JJ ˙ùw unn! ðͤ A 8 15.8 17.6 14.0 17.2 16.0 
%. ⁵ ⁵³ð 8 3,372.3 3,405.5 3,410.8 3,343.3 3,450.5 


*Estimated. Preliminary. Revised. 

1Table includes data available through May 25, 1983. 

In addition to the countries listed, Egypt and Uganda may produce lead, but available information is inadequate to 
make reliable estimates of output levels. 

3Reported figure. 

‘Content by analysis. 

5Content of concentrates. 

®Recoverable metal content of lead in concentrates for export plus lead content of domestic smelter products (refined 
lead, antimonial lead, mixed bars, and other unspecified items). 

"Recoverable metal content of lead in concentrates for export plus lead content of domestic smelter products (refined 
lead, antimonial lead, and bismuth-lead bars). 


5Recoverable. 
Table 32.—Lead: World smelter production, by country! 
(Thousand metric tons) 
Country 1978 1979 1980 1981 1982* 
Argentina: Primary (refined) | _ 19.7 32.0 23.2 19.0 17.0 
Australia, primary: | 
Bullion for export 152.0 169.5 160.2 161.6 2170.0 
Rehined Üͥ e v. v. 8 204.0 215.6 200.5 207.7 2218.8 
Toal X CCP 356.0 885.1 360.7 369.3 2388.8 
e 5.8 6.0 54 3.3 3.0 
J thoi rt Leu eL ; à 
Secondary ß Eutr 9.3 10.8 11.5 12.8 13.0 
TOtnl oca uns ¹ aaa 15.1 16.8 16.9 16.1 16.0 
Belgium: 
Primary |a uo eL Mu Mu iL Saa 46.5 33.7 53.9 60.2 52.8 
Secondaryt_——----------------------—--———- 30.0 27.0 30.0 28.0 28.0 
Totali. nns oer thc oc. Iu Li S 176.5 60.7 83.9 88.2 80.8 
Brazil: 
Primary (refined: 47.2 55.1 44.5 34.7 221.9 
Secondary (refined) 33.2 43.0 40.4 31.1 226.3 


jr %%% AAA 86 80.4 98.1 84.9 65.8 48.2 


See footnotes at end of table. 
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Table 32.—Lead: World smelter production, by country! —Continued 


(Thousand metric tons) 
Country 1978 1979 1980 1981P 1982° 
Bulgaria: 
imary (refined)... - ------------------—-—- 115.0 115.0 115.0 115.0 115.0 
Secondary (refinedl;ʒſ )))) „„ 5.0 4.0 4.0 4.0 4.0 
Total i ot ea a 120.0 119.0 119.0 119.0 119.0 
Burma: Primary°s___ _ _ _ 5.0 6.2 6.0 4.1 1.8 
Canada: 
Primary refine]]d]dd s s e s t S W 194.1 183.8 162.5 168.5 2173.5 
Secondary (refined)* ))) 51.8 68.6 72.1 69.6 268.4 
Tolo c4 d Ee m M 245.9 252.4 234.6 238.1 2241.9 
China: 
Primary (refined) „„ 140.0 150.0 150.0 150.0 150.0 
Secondary (refinedù )))) „„ 20.0 20.0 20.0 20.0 20.0 
/föö˙§Ü5S ] ⁰ . EE ei 160.0 170.0 170.0 170.0 170.0 
France: 
Primary xcd e ede e asus ua ee 2125.9 2129.1 2126.0 126.0 120.0 
rk y 225.5 230.8 235.7 34.0 30.0 
öÄÄ˙UAyͥkWm....!;.!ĩv?vu 8 151.4 159.9 161.7 160.0 150.0 
German Democratic Republic: Secondary (refined) 145.0 142.0 42.0 45.0 45.0 
Germany. Federal Republic of: 
77 ͥ ⁰˙w Mer 1105.2 108.4 111.9 107.5 110.7 
Secondary rsfingdſſßſsd,d 8 7199.8 7218.2 189.5 254.8 256.3 
Pl ]⁰˙¹˙ ...... T ee 22 "305.0 1316.6 301.4 362.3 367.0 
Greece: Primary (refined ꝛ· „„ 15.6 15.6 20.0 21.0 21.0 
Guatemala: Primar“?＋œ⁊ꝑ 4 E d 1 .1 .1 
India: Primary (refined „„ 710.0 9.8 14.8 14.3 14.4 
Ital 3 
ROMS UTR UE NR ES CORPER y 31.1 26.8 42.1 38.0 35.0 
Secondary (refined ;/ l 85.1 101.0 91.6 92.0 90.0 
rr a De aes 116.2 127.8 133.7 130.0 125.0 
Japan: 
FI. l 188.9 187.8 185.8 190.7 2192.8 
Secondary (refined) o t ͥ ae LUE 105.0 106.4 129.8 141.6 2118.6 
Total; Zo suc . . LLL oe 293.9 294.2 315.6 332.3 2311.4 
Korea, North: Primary (refined)? ______......._.__--- 15.0 70.0 70.0 10.0 10.0 
Korea, Republic of: Primary (refined 7.2 7.6 5.5 9.3 2161.1 
Mexico: 
Primary 26 et ee i LUE 166.1 173.0 145.0 156.7 2145.3 
Secondary (refinedſl; 77 49.3 50.0 50.0 50.0 50.0 
Total. e dd 86 215.4 223.0 195.0 206.7 195.3 
Morocco: Primary (refined 28.5 35.3 40.8 40.0 35.0 
Namibia: Primary __ _ _ 9.5 41.7 42.7 41.7 40.6 
Netherlands: Primar: Fk 5 (5) (5) (5) NU 
Peru: Primary (refinedd̃ )) 14.3 85.1 82.0 79.2 77.0 
Poland: 
Primary (refined)? __ _ 61.7 59.2 56.0 48.0 55.0 
Secondary (refined)? $ )))) 25.0 25.0 26.0 21.0 23.8 
Totals as Se See ee a mu m 86.7 84.2 82.0 69.0 78.8 
Portugal: Primary ----------------------------—- .1 . ae A 3 
mania: Primary (refined): „„ 34.0 35.0 35.0 35.0 36.0 
South Africa, Republic of: Secondary 23.6 23.3 35.4 25.4 30.0 
Spain: 
! ee tet oe LM LLLI 83.4 87.2 84.3 80.2 80.0 
Secondary (refinedſꝶt)// „„ 38.8 39.8 39.7 37.8 37.0 
Total o od eee i ae ee Se 122.2 127.0 124.0 118.0 117.0 


See footnotes at end of table. 
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Table 32.—Lead: World smelter production, by country! —Continued 


(Thousand metric tons) 
Country 1978 1979 1980 1981” 1982* 
Sweden: Primary _____________________________ 26.9 22.6 20.3 17.6 17.6 
Tunisia: Primary (refined)... „„ 16.1 16.2 19.8 18.4 16.0 
Turkey: Primar 8.0 5.9 6.5 4.8 4.8 
U.S.S.R.: 
Primary (refined)? ~ ——---------------------—- 410.0 1415.0 420.0 425.0 430.0 
8 (refined)? $ d 210.0 215.0 215.0 220.0 220.0 
7ö·Ü; pm See ee 620.0 ™630.0 1635.0 645.0 650.0 
United Kingdom 
11 AAA ONES ZD Sus 30.4 32.3 30.0 26.5 234.1 
Secondary (refined) ___ 223.0 244.2 211.4 198.0 168.4 
z ß 253.4 276.5 241.4 224.5 202.5 
United States: 
i mine, 1568.1 1578.2 548.4 498.3 516.8 
Secondary (refined* )))) 169.2 801.4 615.6 641.1 571.3 
Total. p ZZ eee 113373 71, 379.6 1,224.0 1,139.4 1,088.1 
Yugoslavia: 
IJ Pf A 100.3 92.0 85.0 74.0 75.0 
— ERANT i u se mm mx aaa aa h Sama 40.1 41.6 89.6 46.4 45.0 
sha una E AEL n ³¹wͤſ 8 140.4 133.6 124.6 120.4 120.0 
Zambia: Panas (refined) 2225 oc ů8e te 12.9 12.8 10.0 9.7 211.8 
Grandtotal -——-------------------------—— 15, 132.8 "53157 5,082.0 5,028.7 5, 075.0 
Of which: 
PHDBP) Ioue : 5002608 3,144.1 3, 208.6 3,122.7 3,056.1 3,229.9 
Secondary __._________________-.-__- 71,887 "21071 1,9593 1,972.6 1,845.1 


Estimated. Preliminary 

1Table includes data available Ns gh ym 15, 1983. Figures presented represent, to the extent possible, production of 
crude (or unrefined) lead, pres diets ion and impure lead derived from scrap. The figures for secondary crude lead for 
a number of e are undoubtedly high, but insufficient information is available to separate impure secondary lead 
from lead merel e re-refined. Countries for which this is the case have been footnoted. (See footnote 4.) For those countries 
n which crude lead production is not reported, but where available information suggests that there is little if any import 

rt of bullion for refining, refined lead output has been reported, noted parenthetically, because it is believed that 
the difference between: crude for smelter output and refined output i is negligible. 

3Reported figure. 

Data not reported, derived from reported primary refined lead output minus imports of lead bullion plus exports of 
lead bullion and checked against use of lead content of domestically produced ores plus lead content of imported ores 
(estimated) minus lead content of exported ores (estimated). 

*A significant part of the total enterod may be merely re-refined and, as such, probably should not be included — but 
a substantial part of the total presumably was recovered from sufficiently impure materials to qualify as a seco 
smelter product. Available information is inadequate to permit differentiation, and the total has been included, althoug 
it is recognized that this produces an overly large figure. 


SRevised to zero. 
Table 33.—Lead: World refined production, by country’ 
(Thousand metric tons) 
Country 1978 1979 1980 1981P” 1982° 
Vi Z a oe EES CORNER 8 197 820 232 190 17.0 
Secondary! _.____________________ i LL ee 100 7180 185 15.6 15.0 
TOL uice LI p NE 8 29.7 T50.0 41.7 84.6 32.0 
Australia 

Primary: ¿ue ores ue Lll due des Zuma pata E DS 204.0 215.6 200.5 207.7 2188 
Secondary one ee ae 35.1 42.0 32.6 31.5 28.3 
Tola e 1 ³ÜWAAA ð- K ;- So 239.1 257.6 233.1 239.2 247.1 


See footnotes at end of table. 
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Table 33.—Lead: World refined production, by country! —Continued 


(Thousand metric tons) 
Country 1978 1979 1980 19817 1982° 
Austria: 
Primary Drs l eee ee et € 15.6 6.0 5.4 3.3 3.0 
SecondBPy. ⁰⁰—owm ͥ ũ v on cL A 88 r93 710.8 11.5 12.8 13.0 
z ß Be ES Tm EAT 114.9 16.8 16.9 16.1 16.0 
Belgium: 
ImB8ryi ee c sie scri nu ee 774.0 65.2 15.9 71.9 65.7 
Secondary Lu ⁵⅛ L ³ a tol LM Ld du 151.0 148.2 52.0 36.0 36.0 
. ³é A/ ⁰ 2 a SË 1125.0 7113.4 127.9 107.9 101.7 
Brazil: 
Priman ͥô˙] ]Ü u ˙¹iwbddſſſſſ ee a a S2 147.2 55.1 44.5 34.7 21.9 
,, ß . LM e 33.2 43.0 40.4 31.1 26.3 
Total: up muran suu utu 8 180.4 98.1 84.9 65.8 48.2 
Bulgaria: 
E Lee ee eee a ee eS 115.0 1150 1150 115.0 115.0 
Send el ee a eae aa 5.0 4.0 4.0 4.0 4.0 
Totar oc ⁵˙ OR Ry ee LEM ß 120.0 1190 1190 119.0 119.0 
Burma: cM GM C RC 
Primarĩꝰ⁊:v˖: s s 5.1 6.0 5.7 4.1 7.8 
Secondar⁊:⁊:'·:··:ũ eee 2 2 2 2 2 
Tot e c Z, E ͥ ͥ ³·˙Au M ³ K e 2 >s 5.3 6.2 5.9 4.3 8.0 
Canada: 
Fi ² ctT ⅛2—wai ½lb ee Be ee 194.1 183.9 162.5 168.5 173.5 
SecONHBIy 1 n ⁵ ↄð dd / AAA AAA eee e E 51.8 68.5 72.1 69.7 68.4 
Total cures hens ¹ ed ⁰⁰ꝛzz UE Ee ee E 245.9 252.4 234.6 238.2 241.9 
China 
Primary V pd c. cii ee! 140.0 150.0 150.0 150.0 150.0 
Secondary, «uoce e ek ee ee DE 20.0 20.0 20.0 20.0 20.0 
TOUR a, i ae eL 160.0 1700 1700 1700 170.0 
Colombia: Secondary" 2% ĩ Te Eo Eq P 8 2.0 2.5 3.0 3.0 3.0 
Cyprus: Secondary „„ 2.5 2.5 2.5 2.5 2.5 
Czechoslovakia: Secondaer jj 19.0 19.0 20.0 21.0 21.0 
Denmark: Secondary- - — - - - - -- --------------—-—-——---————- 26.2 29.8 24.5 26.5 26.5 
Finland: Secondary __ _ „„ „ ł„„ł 3.0 3.0 3.2 4.5 24.4 
France: 
Fi ee ͤ y y EU EE 208.5 219.7 218.8 228.0 220.0 
h Aid d Lo T Sus 82.3 90.6 92.0 93.0 
Ci: e m A ee E 290.8 310.3 310.8 321.0 310.0 
German Democratic Republic: Secondary. - - - - - ------------—- 145.0 742.0 42.0 45.0 45.0 
Germany, Federal Republic of 
MOM TOR RR Tee m a ay al EURO RM m sns 189.9 194.8 191.1 189.5 190.3 
SecODdBry oven mE Lua dE Me UU tales 179.1 178.5 | 1592 158.8 1580 
Total e oue uu, uu cuta Co t tare hes 369.0 373.3 350.3 348.3 3483 
Greece: 
III g. eee EC 15.6 15.6 21.1 21.0 21.0 
Secondary ß ß a 2 eL 5.6 6.0 4.0 4.0 4.0 
J7//”;»—ũ ⁵ et 21.2 21.6 25.1 25.0 25.0 
Hungary: Secondary — - - - ----------------------—------— .1 .1 .1 .1 .1 
India: 
10-0) | o out cue ˙˙ͥ ] e LE ĩðͤ v EL 10.1 9.8 14.9 14.3 14.4 
SecondaAPy ons ccc uc A UM LEE 10.9 10.8 10.7 11.1 8.8 
Total c 21.0 20.6 25.6 25.4 23.2 
Ireland: Secondary? ______________-_____-___--------- 2.1 5.0 1.0 6.8 12.8 


See footnotes at end of table. 
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Table 33.—Lead: World refined production, by country! —Continued 


(Thousand metric tons) 
Country 1978 1979 1980 19817  1982* 
maly 
MIN Lu FCO POP E E ee S 31.1 26.8 42.0 38.0 30.0 
Secondary ³o Aq a uer ui 8 85.1 101.0 91.6 92.0 90.0 
OCG enn ca talc ee a su 2 us Eh 1162 127.8 1836 130.0 120.0 
Jamaica: Secondary 2.0 2.0 2.0 1.0 1.0 
Japan: 
Prina o, Za ne Sa EL e e LI e ⁰ w w-, Aree Sus 186.1 176.3 175.1 175.4 183.3 
Sl cu ceci r er 105.0 106.4 129.8 141.6 118.5 
% ce re ee ra EN LN 2 22 291.1 282.7 304.9 317.0 301.8 
Korea, North: 
Primin c Z ] ² ] et a as Se e 70.0 65.0 65.0 65.0 65.0 
Secondary? -—----------------------------————— 5.0 5.0 5.0 5.0 5.0 
Totals eaan tre i A et de 75.0 70.0 70.0 70.0 70.0 
Korea, Republic of: 
J ͥͥͥͥͥͥ 5¹⁰¹ ð˙,.. ⁰ꝛm- 8 7.2 7.6 5.5 9.3 10.0 
Secondary? ³o»Wwꝛ—¹AoͥſAͥͥ⁰mm s s 8 1.0 5.8 1.3 7.2 6.0 
)))) õõůõĩõĩ¹³wvbBBhk AAA ⁵AA ee chy at, 8.2 13.4 6.8 16.5 16.0 
Malaysia: Secondary „„ 2.0 2.1 5.2 3.5 3.6 
Mexico 
EI W het eh ese ee 159.3 167.1 1403 1505 145.3 
Secondary eu ⁰m we S u S 49.3 50.0 50.0 50.0 50.0 
6’I:.:.:t„ usu PR m a = 208.6 217.1 1903 2005 1953 
Morocco: 
Prumaly scc cho oun. ceci LRL I 28.5 35.2 40.3 40.0 35.0 
Secondary ³ðW.—WAWA...; ð y ⁰⁰⁰ km UA LE 1.5 1.5 2.1 2.1 2.0 
Total. pu azur umu shaman Damn 30.0 36.7 42.4 42.1 37.0 
Ni!!! 39.5 41.7 42.7 41.7 40.6 
Netherlands: 
,,, ß e eS 18.2 16.4 13.9 7.0 10.5 
Secondary ꝙ%hhhGͥ ³ ˙ Add ia 137 13.7 13.8 12.7 16.0 
TOLBI Lco us domum ͥ ⁰˙·wwWwW = uU E 31.9 130.1 27.7 19.7 26.5 
New Zealand: Secondar jj „„ 1g. 0 rg. 0 7.0 7.0 7.0 
Nigeria: Secondary? hh „„ E 1.5 2.0 2.0 2.0 
Norway: nde cec 9 A A EM — 
Pakistan: Secondary „„ 1.5 1.5 1.0 1.0 1.0 
Peru | 
FEI ³ow - eee eee 74.2 785.7 79.9 79.2 75.5 
Secondary? ³ ⅛oWWA ⁰—.»ãe -m; y en RI 5.0 5.0 5.0 5.0 5.0 
777 P...... nS 79.2 90.7 84.9 84.2 80.5 
Philippines: Secondary . 777/22 3.5 1.9 4.8 4.0 4.0 
Poland 
Primary TXỹ＋Xꝑÿ/f Adqſꝗſ AAA 8 61.7 59.2 58.0 47.0 55.0 
Secondary? _---------------------—--------—-——-—— 25.0 25.0 24.0 22.0 23.8 
7 c mL DL Dt le eee e Es 86.7 84.2 82.0 69.0 78.8 
Portugal: 
FIC; &daLuxcead a a cL a S s 1 TN "Y oe P 
Secondary hh ³⁰· seii A Le usa DG ass 2 (3) 1.0 9 9 
/ eee et 3 (3) 1.0 9 9 
Romania: 
Ä es eS tole eee 34.0 30.9 34.9 35.0 35.0 
Senn,... ee Sao Lo 8.8 10.0 6.0 6.0 6.0 
% u cee ee os A ee 42.8 40.9 40.9 41.0 41.0 
South Africa, Republic of: SecondarTTTTTU! :It˖ :: 23.6 23.3 35.4 25.4 24.0 


See footnotes at end of table. 
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Table 33.—Lead: World refined production, by country! —Continued 


(Thousand metric tons) 
Country 1978 1979 1980  1981P  1982* 
Spain: 
^ie RETE ³·W•—¹o³ßæ⁶L.Qr. ER 83.4 87.2 83.3 11.0 10.0 
§i :. e 38.8 39.8 37.4 39.6 30.0 
„ d L Ei LL 122.2 120.7 1166 1000 
Sweden 
öCͤ/%oCC 0 succ EL . lu uU Dune 26.9 22.1 20.3 17.6 17.6 
/ ee aes eaten eae 18.1 18.9 22.0 10.0 10.0 
. ed ot Re ee 45.0 41.6 42.3 27.6 27.6 
Switzerland: Secondary THEO y ß 8 5.0 5.0 7.0 7.2 7.0 
Taiwan: Secondar hh 444“ 14.0 20.0 16.8 17.0 15.0 
Thailand: Secondary ae, vL PETER RP a 8 1.1 .8 1.7 1.8 1.8 
Trinidad and Tobago: Secondary? ____________._------------ 2.0 2.0 2.0 2.0 2.0 
Tunisia 
7 nc ce UL y IL d a 16.1 16.2 19.2 17.5 15.3 
Sl! le ee t 5 6 6 5 5 
Total* o uec ͥ ³¹1wrrr ⁰ o sS 2 S 16.6 16.8 19.8 18.0 15.8 
Turkey 
Primary De A mu AAA ³ ³ (AAA e LL Mu E 2.0 4.9 6.5 4.8 4.8 
Secondary coeca c Ee eee 8 1.0 1.0 1.2 1.2 1.2 
C IR ed cel ⁰ ee 8.0 5.9 7.7 6.0 6.0 
J. S. S. R.: 
U T ::: ⁵¾².. A oe 410.0 74150 420.0 425.0 430.0 
See y ete ee 210.0 215.0 215.0 220.0 220.0 
C6111. / 8 620.0 630.0 635.0 645.0 650.0 
United Kingdom 
1; g 122.8 124.1 113.4 135.4 125.0 
h ³oW AAA 223.0 244.2 211.4 198.0 168.4 
CC hee ei eee ae ee is 345.8 3683 324.8 333.4 2934 
United States 
＋6II1lI.“2.nn.n;n.;.ss.;.s. 1568.1 7578.2 548.4 498.3 516.8 
S ³o·wm ⁰ 2 . ee ere 769.2 801.4 675.6 641.1 571.3 
Ü ³ te eee ee ———— SX r 1,337.3 "1,379.6 1,224.0 1,189.4 1,088.1 
Venezuela: Secondary? ____________----___------------ 9.0 10.0 10.0 10.0 10.0 
Y lavia: 
WB 2226 ee ⅛ eee AAA ss 2 ote 100.3 92.0 84.7 13.9 71.0 
Secondary /] set as s LL 16.4 19.0 17.0 12.5 10.2 
Total; p p eee 1167 1110 1017 864 781.2 
Zambia: Primary- ⁵² / ˙”]ͤ˙¹ſ aA 12.9 12.8 10.0 9.9 9.5 
Grand total 2.032522 p ee eee 5,523.8 5,721.0 5,456.6 6,321.0 5, 164.1 
Of which: 
PriBHby oe ͤ³ 1àJàꝓ]X]ñ.ß . eS 3,281.2 "3,333.7 3, 232.0 3, 174.5 3, 163.6 


n 12, 242.6 2,387.3 2,224.6 2,146.5 2,000.5 


*Estimated. Preliminary. Revised 

Table includes data available through June 14, 1983. Data included represent the total output of refined lead by each 
country, whether derived from ores and concentrates (primary) or scrap (secondary), and include the lead content of 
SUD lead, but exclude, to the extent possible, simple remelting of scrap, particularly new scrap, unless otherwise 


n Reno rted figure. 
"Less. than 172 unit. 


Lime 


By J. W. Pressler! 


Lime output in 1982, including that for 
Puerto Rico, was 14.1 million short tons, a 
decrease of 25% compared with that of 
1981, and the lowest since 1962. Total value 
was $698 million, a 21% decrease compared 
with that of 1981. 

In 1982, output of agricultural lime de- 
creased 36%, chemical and industrial lime 
decreased 27%, refractory lime decreased 
23%, and construction lime decreased 3% 


from 1981 levels. 

Domestic Data Coverage.—Domestic pro- 
duction data for lime are developed by the 
Bureau of Mines from two separate, volun- 
tary surveys of U.S. operations. Typical of 
these surveys is the annual Lime survey. Of 
the 148 operations to which the annual 
survey request was sent, 100% responded, 
representing 100% of the total production 
shown in tables 1 and 2. 


Table 1.—Salient lime statistics in the United States! 
(Thousand short tons unless otherwise specified) 


1978 1979 1980 1981 1982 
Number of plants __ - - - -- - ------------------——— 155 154 153 150 147 
Sold or used by producers: | ee ee ee EMEN 
rt 16,845 17,553 15,972 16,142 11,701 
Fahnen eet eee s 2,582 2,599 2,044 2,219 2,097 
Dead-burned dolomittte ek 1.016 793 494 435 337 
CöÄÜĩ1¹kẽ.ꝛ mn na ME 20,443 20,945 19,010 18,856 14,075 
Value thousands. $749,667 $862,459 $842,922 $884,197 $696,207 
Average value per toons 6. $41.18 4. $46.89 $49.46 
Limesold. T: m D aa te tt aus u ee 15,062 15,423 13,809 14,271 10,856 
Lameüused 2-5. 0222 SSD a ee eee 5,381 5,522 5,201 4,585 3,219 
FC ⁵² : Z TO eee ry A 45 45 42 28 23 
Imports for consumptiosnèUtlk ccc cl 610 640 480 504 348 
lExcludes regenerated lime. Excludes Puerto Rico. 
28elling value, f.o.b. plant, excluding cost of containers. 
3U.S. Bureau of the Census. 
DOMESTIC PRODUCTION 


Lime producers sold or used 14.1 million 
tons in 1982, compared with 18.9 million 
tons in 1981. Commercial sales of lime 
decreased 24% in 1982 to 10.9 million tons. 
Captive lime used by producers continued 
its long decline with a 30% reduction in 
1982 to 3.2 million tons. This was a 56% 
decrease from the record year of 19771. 

In 1982, production of quicklime decreas- 
ed 27% to 12.0 million tons. Production of 


hydrated lime decreased 10% to 2.1 million 
tons. Production of dead-burned dolomite 
decreased 23%, 86% below the 1956 record 
level of 2.4 million tons. 

In 1982, five States—Ohio, Missouri, Ken- 
tucky, Pennsylvania, and Texas—accounted 
for 48% of the total output. Compared with 
that of 1981, production decreased 40% in 
Ohio, 23% in Pennsylvania, 21% in Missou- 
ri, 19% in Texas, and 6% in Kentucky. 
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Figure 1.—Trends in major uses of lime. 


Leading producing companies in 1982 
were Dravo Lime Co. with one plant each in 
Alabama, Kentucky, Louisiana, and Texas; 
Marblehead Lime Co., with two plants in 
Illinois and one each in Indiana, Michigan, 
Pennsylvania, and Utah; Mississippi Lime 
Co. in Missouri; Martin Marietta Corp., 
Chemical Div., in Alabama and two plants 
in Ohio; Genstar Cement & Lime Co. with 
two plants in California, two in Nevada, 


and one each in Arizona, Utah, and Vir- 
ginia; Allied Chemical Corp. in New York; 
Bethlehem Steel Corp. with two plants in 
Pennsylvania; Rangaire Corp. with one 
plant each in Arkansas, Pennsylvania, Tex- 
as, and Virginia; Black River Lime Co. in 
Kentucky; and Allied Products Co. with two 
plants in Alabama. These 10 companies, . 
operating 31 plants, accounted for 51% of 
the total 1982 lime production. 
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In 1982, the four largest lime plants, each 
producing more than 400,000 tons, account- 
ed for 22% of the total lime output. Sixteen 
plants produced more than 200,000 tons 
each and accounted for 44% of the total. 

Leading individual plants in 1982 were 
Mississippi Lime’s Ste. Genevieve plant in 
Missouri, Dravo Lime’s Maysville plant in 
Kentucky, Allied Chemical’s Syracuse plant 
in New York, Black River Lime’s Carntown 
plant in Kentucky, and Marblehead Lime’s 
Buffington plant in Indiana. 

A total of 389 lime kilns were operated 
during 1982. Twelve sugar companies oper- 
ated 41 plants with 56 shaft kilns and 1 
rotary kiln, and produced 701,000 tons of 
lime valued at $32.6 million in 1982. The 
balance of the lime industry, not including 
the paper and pulp industry, operated 332 


kilns during 1982: 176 vertical kilns, 176 


rotary kilns, 12 Calcimatic traveling-hearth 
kilns, 4 fluidized-bed kilns, 2 Maerz vertical 
kilns, 2 traveling-grate rotary kilns, and 1 
Ellernan kiln. | 

Hydrators for the production of hydrated 
lime, including the sugar industry, totaled 
110 during 1982: 95 were of the continuous 
type, and 15 were of the batch type. 

In 1982, the number of lime plants in the 
United States and Puerto Rico decreased by 
3 to 148, and the average production per 
plant, excluding the sugar industry average 
of 17,100 tons per year, was 125,300 tons per 
year. 

New Plants.—In spite of the bleak eco- 
nomic picture for the lime industry, three 
companies increased their capacity in 1982. 
Chemical Lime Co., Inc., of Clifton, Tex., 
placed its new Maerz-Warwick vertical- 
shaft, parallel-flow lime kiln in operation in 
October 1982. Rated at 600 tons per day of 
quicklime, a programmable computer con- 
trolled the kiln's production of soft-burned, 
high-calcium lime for chemical and road 
stabilization use. It was the first coal-fired 
vertical kiln in the United States and had a 
Standby system for natural gas. The kiln's 
energy corisumption was 3.2 million British 
thermal units (Btu) per ton of quicklime 
production, less than one-half of the indus- 
try average. Chemical Lime was also con- 
structing a second 600-ton-per-day Maerz- 
Warwick kiln at Marble Falls, Tex., for 
calcining high-magnesium limestone, esti- 
mated to be onstream at yearend 1983. 
Dolomitic lime was to be produced for use in 
the production of refractory magnesite. 
Unique to the Clifton plant was the 1,000- 
ton-per-hour skid-mounted primary 48-inch 
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Gundlach-Rexnord roll crusher that can 
accept 4-foot feed with reduction to 5 inches. 
Together with its two original rotary kilns 
at Clifton, the estimated lime production 
capacity of Chemical Lime operations was 
about 1,800 tons per day, the largest in 
Texas. 

Continental Lime, Inc. a subsidiary of 
Steel Bros. Canada Ltd., operated two lime 
plants in Delta, Utah, and Tacoma, Wash., 
and also placed into operation in late 1982 a 
new plant in Townsend, Broadwater Coun- 
ty, Mont. The Kennedy Van Saun rotary 
kiln with a Steel Bros. preheater had a 
capacity of 400 tons per day of quicklime. 
Original markets included The Anaconda 
Copper Company at Butte, Mont., which 
had shut down its lime kiln permanently in 
November 1981 and purchased commercial 
lime for their metallurgical operations until 
early 1983, when the complete plant was 
shut down. Continental Lime's other mar- 
kets included the pulp and paper and metal- 
lurgical industries of the Pacific Northwest. 

Chesapeake Corp. of Virginia awarded a 
$1.0 million contract to Allis-Chalmers 
Corp. for the recovery and regeneration of 
quicklime from the Kraft process slurry at 
its pulp mill at West Point, Va. A 10-1/2- 
foot-diameter by 265-foot-long rotary kiln, 
tube coolers, and ancillary equipment was 
to be installed for the recycling of 180 tons 
per day of lime.? 

Expansions and  Changes.—United 
States Gypsum Co.’s New Braunfels lime 
plant in Comal County, Tex., initiated oper- 
ation of its new lime kiln in late 1982. The 
600-ton-per-day Kennedy Van Saun 13-1/2- 
foot-diameter by 175-foot-long rotary kiln 
with a Polygon preheater consumes about 5 
million Btu per ton of quicklime production. 
A Corson pressure hydrator was also in- 
stalled for production of hydrated lime for 
the construction industry. St. Clair Lime 
Co. of Sallisaw, Okla., increased the capaci- 
ty from 350 to 500 tons per day of its Marble 
City plant in Sequoyah County by installa- 
tion of 6-inch refractory brick replacement 
of the 9-inch refractory lining of its alloy 
steel preheaters on its No. 1 and No. 2 kilns, 
and an improved drive train. With these 
improvements, St. Clair Lime was able to 
calcine limestone ranging from 3/8- to 
2-1/2-inch size with its coal-fired rotaries, 
which had a natural gas backup system. 

Steetley Resources, Inc., of Woodville, 
Ohio, purchased the J. E. Baker Co.’s 
Millersville dolomitic lime and dead-burned 
dolomite plant in Sandusky County, Ohio, 
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which had been closed in October 1982. In 
January 1982, Martin Marietta purchased 
the Woodville Lime & Chemical Co.’s Wood- 
ville lime plant in Sandusky County, Ohio. 
Valley Mineral Products Corp.’s lime plant 
in Bonne Terre, Mo., was sold to North 
American Refractories Corp. in January 
1982. 

Reflecting the depressed industry, several 
lime plants were closed during 1982. Sierra 
Chemical Co.’s plant in Caselton, Nev., was 
inactive, and reported sold in May 1982. 
Bethlehem Steel’s Lackawanna lime kiln in 
Erie County, N.Y., was permanently closed 
in November 1981, inactive in 1982, and 
reported as up for sale in early 1983. United 
States Steel Corp.’s Lorain lime kiln in 
Lorain County, Ohio, was shut down in 
September 1981 and was dormant in 1982. 
Domtar Industries, Inc., permanently closed 
its Bellefonte plant in Centre County, Pa. 
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Greer Lime Co. closed its Saltville plant in 
Smyth County, Va. Other lime plants either 
closed or idle, all or part of 1982, included 
Amstar Corp., with plants in Chandler, 
Ariz., Spreckels, Calif, and Woodland, 
Calif.; Reynolds Metals Co.’s plant in Hurri- 
cane Creek, Ark.; Phelps Dodge Corp.’s 
Morenci plant in Arizona; CF&I Steel 
Corp.’s Pueblo plant in Colorado; Basic, 
Inc.’s Port St. Joe plant in Florida; and S. I. 
Lime Co.’s Morgan City plant in Louisiana. 

As reported by the National Lime Associ- 
ation, direct fuel sources for the commercial 
lime industry through 1982 were coal, 
77.6%; natural gas, 15.2%; petroleum coke, 
5.6%; and oil, 1.6%. Compared with 1980 
fuel consumption, improvements were 
made through 1982 with a 38% reduction in 
the use of natural gas and a 25% increase in 
the use of coal and coke. 


Table 3.—Lime sold or used by producers in the United States, by size of plant! 


1981 1982 
t tity ity 
Size of plant (thousand Percent (thousand Percent 
Plants short of total Plants short of total 
tons) tons) 
Less than 10,000 tons 12 77 2) 21 116 1 
10,000 to 25,000 tons... - ------------------ 26 420 30 495 4 
25,000 to 50,000 tons_ -~ - -----------------—- 25 T 24 867 6 
50,000 to 100,000 tons 27 1,925 10 26 1,920 14 
100,000 to 200,000 ton2sssss 28 4,057 21 31 4,523 82 
200,000 to 400,000 tons 26 ,590 35 12 ,156 22 
More than 400, 000 tonsssͤs 7 4,983 26 4 3,085 22 
TON a ah is At La Ku 151 18,890 100 148 14,112 100 
1Excludes regenerated lime. Includes Puerto Rico. 
*Less than 1/2 unit. 
3Data may not add to totals shown because of independent rounding. 
CONSUMPTION AND USES 


Lime was consumed in every State. Lead- 
ing consuming States were Pennsylvania, 
Ohio, Indiana, Texas, Michigan, and New 
York, each of which consumed around 1 
million tons. These six States accounted for 
50% of the total lime consumed. Twenty- 
seven plants in 13 States produced dolomite 
quicklime or dead-burned dolomite, and 
represented about 19% of the lime industry. 

Lime consumption in the steel industry 
decreased 39% in 1982 to 4.8 million tons, 
and equaled 34% of all lime consumed in 
the United States. Low housing and build- 
ing starts during 1982 caused decreases in 
the sales of mason's and finishing lime, 2% 
and 13%, respectively. Environmental uses 
of lime continued to increase. Lime con- 


sumption in flue gas desulfurization proc- 
esses and effluent water cleanup increased 
8% during 1982. 

Leading quicklime-consuming States in 
1982 were Pennsylvania, Ohio, and Indiana, 
each of which consumed more than 1 mil- 
lion tons. These three States accounted for 
32% of the total quicklime consumed. 

Leading hydrate-consuming States in 
1982 were Texas, Pennsylvania, Illinois, 
Ohio, and Louisiana, each of which consum- 
ed more than 100,000 tons. These five States 
accounted for 51% of the total hydrate 
consumed. 

Lime sold by producers in 1982 was uti- 
lized for chemical and industrial uses, 87%; 
construction, 10%; refractories, 3%; and 
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agriculture, less than 1%. Captive lime used Leading individual uses for lime in 1982 
by producers was 23% of the total, compar- were for BOF steel, water purification, 
ed with 24% in 1981. Captive lime was used paper and pulp, sulfur removal from stack 
mainly in the production of basic oxygen gases, electric steel, and sugar refining, 
furnace (BOF) steel, 25%; sugar, 22%; and which together accounted for 61% of the 
alkalies, 20%. total consumption. 


Table 4.—Destination of shipments of lime sold or used by producers in the United 


States, by State! 
(Thousand short tons) 
1981 1982 
State 
Quicklime eee Total? Quicklime E chio Total? 
Alabama 587 54 642 369 47 416 
laska o o ania RA Ses W 1 W W 23 
Arizona __ _ _ _ 347 18 365 206 17 223 
Arkansas 149 27 176 94 30 124 
California o v o loin 647 82 729 448 62 511 
Colorado 249 14 264 135 13 148 
Connecticunt?1tW̃Wüwwʒʒö 16 13 29 25 11 36 
Delaware 36 6 41 30 5 35 
District of Columbia W 9 W W 10 
Florida________________________ 427 58 485 287 37 324 
Georgia __ _ _ 179 27 206 193 36 229 
1 s: E ⅛5;u s s 1 7 8 1 5 5 
I 5o An ee ey am 120 124 116 2 118 
IIC ⅛˙%u—d̃’ 6mm. ꝛ 6m 8 740 117 857 483 103 586 
Indiannaͤ _ 1,843 48 1,891 1,272 42 1,814 
lowa nce ⁵⁰ßm 8 100 17 117 0 16 
NEED EON ⁵ ⁵ y k 74 15 89 65 15 79 
Fee ee EE 453 23 476 387 16 403 
IOP AS S S S s mm 8 182 127 309 144 101 245 
Maine ono y ¾˙m S sam m ive 31 (3) 32 15 (3) 15 
Mr lags 365 23 388 316 17 333 
Massachuse tes 17 101 13 63 
Michigan --------------------—- 1,303 24 1,327 980 28 1,008 
Minnesota... 22222-22222 15 251 219 12 1 
Mississippi (2. 8 111 44 155 111 55 166 
EIS v le hoec aya oca 146 63 209 123 33 156 
Montana. 238 7 245 67 6 73 
Nebr aka 94 5 99 56 5 61 
Nevada .. _ _ l 2222 52 7 59 73 5 79 
New Hampshire W W 2 W W 3 
New Jersey _____________________ 103 44 147 82 41 124 
New Mexico 114 28 142 68 30 98 
New York ______________________ 748 48 796 597 44 641 
North Carolina 141 24 166 163 23 186 
North Dakota 87 6 9 100 105 
/ AA˙·§¹w-. ³⅛ ee dr. 1,930 150 2,080 1,296 102 1,398 
Oklahoma _____ _ _ _ 20 11 1 
Oregon ß tel ie set 8 10 9 93 
Pennsylvania 2,086 206 2,292 1,315 195 1,509 
Rhode Island ___________________ 3 
South Carolina 120 21 141 79 15 95 
South Dakota 7 15 22 11 10 21 
ennessee______________________ 159 65 224 147 66 213 
RAN uc hh ĩðê—¶ç:ĩ es ee NS Sus 890 577 1,466 614 551 1,165 
Utàl a ay . hor ut 175 1 187 172 1 
Vermont! W W 3 W 1 
ö; ⅛¾¾VWubnön ¼˙wmß 88 137 72 209 121 82 202 
W JJ kA ny ed NAE 248 14 262 226 13 240 
West Virginia 426 26 453 328 26 355 
Wisconsin ______________________ 118 51 169 109 45 155 
Wyoming --------------------—- 53 12 65 62 9 71 
Other* ________________________ 14 27 26 35 30 28 
Total United States 16,561 2,293 18,855 12,028 2,055 14,083 
Exports: 
%%/ͤ§Ü0¹b ²ð² 12 7 19 7 6 13 
eͥĩ˙¹¹dſu 8 3 Oren 3 2 nA 2 
Other countries 2 10 13 2 12 14 
Total export? 18 17 35 11 18 29 
Grand total?________________ 16,579 2,311 18,890 12,039 2,072 14,112 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Excludes regenerated lime. Includes Puerto Rico. 

2Data may not add to totals shown because of independent rounding. 

SLess than 1/2 unit. 

“Includes Puerto Rico and States indicated by symbol W. 
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Table 5.—Lime sold or used by producers in the United States, by use! 
(Thousand short tons and thousand dollars) 


Use 1981 1982 
Sold Used Total? Value Sold Used Total? Value 
Agriculture 74 M 74 8,595 47 Late 47 2,541 
Construction: 

Road stabilization _ _ _ _ _ _ 528 ms 528 28,500 532 2 532 27,364 

Soil stabilization _ 230 mes 230 12,384 220 n 220 13,666 

Mason’s line 185 32 217 11,695 179 33 212 13,432 

Finishing line 159 i 159 8,556 138 " 138 10,863 

Other 17 27 43 2, 343 21 17 38 2,199 

Total? __________ 1,118 59 1,176 63,478 1,090 49 1,140 67,523 
Chemical and industrial: 

,BOF __________ 4,806 1,300 6,107 282,974 2,838 800 3,688 165, 870 
Water purification 1,422 5 1,427 66,119 1,318 12 1,331 65,435 
Paper and pulp 1,079 110 1,189 55,11 990 105 1,096 55,644 
Sulfur removal... _ __ _ _ _ 908 TM 908 42. 996 S 996 48,787 

teel, electric 1,071 147 1,218 56,453 714 61 775 38,814 
Sugar refining _____—_— 54 888 941 43,618 50 719 769 ,261 

ies 3 836 839 38, 886 14 647 661 33,051 
Sewage treatment 849 7 855 39,640 586 6 592 80,983 
Magnesia from seawater 

or brine _ _ __ w w 562 26,029 w w 417 19,610 
Copper ore concentration _ 376 278 654 30,301 240 122 363 18,866 
Steel, open-hearth . __ _ _ _ 493 55 547 25,365 338 21 359 16,799 
Acid water, mine or plant _ 233 AE 233 10,799 237 alee 237 12,567 
Calcium carbide _ _ — - 178 70 248 11,491 158 51 209 8,738 
Aluminum and bauxite.. .. _ 163 103 266 12,309 97 87 184 10,217 
Magnesium metall 11 155 167 1,123 10 147 156 2,833 
Glass 167 X 167 7,734 140 m 140 6,315 
Precipitated calcium 

carbonate _ 64 41 105 4,866 74 30 104 5,233 
55 5 93 mt 93 4,334 56 m 56 3,816 

33 37 . 37 1.707 47 ae 47 2,525 
Ore co concentration, other 63 zn" 63 2,904 45 REV 45 1,910 
Oil well drilling 38 MR 38 1,744 31 22 31 2,075 
Food products, animal or 

human 37 ae 37 1,714 31 pee 31 1,709 
Metallurgy, other 45 2 45 2,102 26 (3) 26 1,213 
Citricacid... - ee "i SA ER a 21 21 1,455 
Petroleum refining _ _ _ _ _ 44 ee 44 2,029 21 6 21 1,154 
Tan ning 18 EN 18 854 19 Ks 19 1,126 
Calcium silicate _ _ _ 3 ae 3 143 7 PON 7 346 
Fertilizer |... _ _ _ _ _ _ _ _ 5 ass 5 225 6 as 6 434 
Gelatin ____________ 6 e 6 263 5 mie 5 348 

ICC 3 e 3 121 2 E: 2 109 
Brick, sand- line 4 aed 4 185 4 IE 4 235 
Wire drawing 17 ee) 17 786 1 (3) 1 84 
Other _________ 7466 452 1358 16,594 358 299 240 12,283 
Total? __________ 12,757 4,447 17,204 797,220 9,460 3,128 12,589 608,911 
Refractory dolomite _ _ 356 79 435 23,789 296 41 337 19,136 
Grand total?_______ 14,305 4,585 18,890 888,081 10,893 3,219 14,112 698,112 


"Revised. W Withheld to avoid disclosing company proprietary data; included with Other.“ 


1Excludes regenerated lime. Includes Puerto Rico. 


Mata may not add to totals shown because of independent rounding. 


3Less than 1/2 unit. 


“Includes asphalt fillers, briquetting, coke and gas, chrome, desiccants, fiber 
manganese, pharmaceuticals, rubber, silica brick, starfish control, and uses indica 


Of the main chemical and industrial uses 
in 1982, lime for BOF's was produced princi- 
pally in Indiana and Illinois combined, 31%; 
Ohio, 20%; and Pennsylvania, 12%. L:me 
for water purification was produced mainly 
in Missouri, 30%; Texas, 9%; and Pennsyl- 
vania and Alabama, 8% each. Lime used for 
paper and pulp, excluding regenerated lime, 
was produced mainly in Alabama, 27%; 
Virginia, 16%; Texas, 1396; and Wisconsin, 
12%. Lime for sulfur removal from stack 
gases was principally produced in the East- 


e ues „ ladle desulfurizing, 
by symbol W 


ern United States. Lime for electric steel 
was principally produced in Pennsylvania, 
23%; Ohio, 16%; Texas, 15%; and Alabama, 
8%. Lime for sugar refining was produced 
mainly in Minnesota, 17%; California, 15%; 
and Idaho, 13%. 

Mason’s lime was produced at 28 plants in 
15 States, including Puerto Rico. Leading 
States were Pennsylvania, 23%, with three 
plants, and Wisconsin, 23%, with four 
plants. Finishing lime was produced in nine 
plants in eight States; the leading State was 
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Ohio with two plants. | 
The use of lime in agriculture decrease 
36% to about 47,000 tons in 1982, continu- 
ing its long-term decline. Compared with its 
high of 252,000 tons per year in 1956, it has 
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become of small significance. Conversely, 
the less-active, pulverized limestone con- 
tinued its long-term upward consumption 
trend with 29 million tons used in 1981. 


PRICES 


The average value of lime sold or used by 
producers increased 5% in 1982 to $49.47 
per ton, an increase of 184% over the 1973 
price. Values ranged from $48.37 for chemi- 
cal and industrial lime to $59.25 for con- 
struction lime, $56.78 for refractory dolo- 
mite, and $54.49 for lime used in agricul- 
ture. 

Values for quicklime sold ranged from 
$47.54 for chemical lime to $51.32 for con- 


struction lime, $34.60 for lime used in agri- 
culture, and $84.00 for dead-burned dolo- 
mite, and averaged $47.91, an increase of 
3% over the 1981 value. 

Values for hydrated lime sold ranged 
from $61.66 for construction lime to $55.58 
for chemical lime and $59.59 for lime used 
in agriculture, and averaged $58.32, an 
increase of 9% over the 1981 price. 


FOREIGN TRADE 


Exports of lime in 1982 decreased 21% to 
22,500 tons, 67% below the 1968 record. Of 
the total exports, Canada received 47%; 
Mexico, 20%; Panama, 9%; and Guyana, 
7%. The remaining 17% went to 37 coun- 
tries, with order of shipments as follows: the 
Bahamas, Bermuda, the Philippines, the 
Windward Islands, Saudi Arabia, Colombia, 
Denmark, Japan, Peru, the Republic of 
South Africa, Brazil, Venezuela, Kuwait, 
the United Kingdom, Bahrain, Australia, 


name, Argentina, New Zealand, and Hon- 
duras. 

Imports, principally from Canada, 91%, 
and Mexico, 9%, were 348,374 tons, a de- 
crease of 31% compared with that of 1981. 
Net U.S. import reliance, expressed as a 
percentage of apparent consumption, was 
2%. 


Table 6.—U.S. exports of lime 


Nigeria, Guatemala, the Federal Republic Quantity Value 
of Germany, the Netherlands Antilles, Nor- (short tons) (thousands) 
way, the Republic of Korea, the Trust Pacif- 197 = | | | . 45,421 $3,827 
ic Islands, Haiti, Belgium, Angola, Paki- 1980 41,843 3,990 
‘ I! ahi ced ee 28,429 3,996 
stan, Ecuador, the Turks and Caicos Is- 19532 ^ 77 7 7777 22.541 3.199 
lands, India, Belize, Barbados, Libya, Suri- 
Table 7.— U. S. imports for consumption of lime 
Hydrated lime Other lime Total? 
Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 
1979 99 85.169 $3,450 554,332 $19,165 639,500 $22,614 
19800 62,423 3,129 417,792 16,044 480,215 19,173 
1981 L2 -2-22 65,717 3,471 438,623 18,092 504,340 21,563 
„ notus sa eee tae 2 60,108 3,305 288,266 13,503 348,374 16,808 
1Data may not add to totals shown because of independent rounding. 
WORLD REVIEW 


Canada.—Canadian production of lime in 
1982 was 2.4 million tons, a 14% decrease 
compared with the revised figure of 2.8 
million tons for 1981. In 1981, 18 companies 
operated 25 lime plants in Canada, 1 in New 
Brunswick, 4 in Quebec, 10 in Ontario, 3 in 


Manitoba, 5 in Alberta, and 2 in British 
Columbia. Of these, six were captive plants, 
of which three were in the sugar industry, 
two were in the iron and steel industry, one 
was in the synthetic soda ash industry, and 
one was used in magnesium, calcium, and 
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strontium production. Seven plants pro- 
duced hydrated lime for road stabilization 
and agricultural use. In 1981, principal lime 
uses were iron and steel, 47%; pulp and 
paper, 15%; and water and sewage treat- 
ment, 50%. 

. Canada exported 318,000 tons of lime to 
the United States in 1982 and supplied 91% 
of all U.S. lime imports. This was a decrease 
of 46% compared with the record year of 
1979. 

Indonesia.—In 1980, there were more 
than 6,000 lime kilns operating in Indone- 
sia, with a combined annual production in 
excess of 3.3 million tons of quicklime. 
Many were batch primitive pot kilns, while 
others were continuously fired with capaci- 
ties up to 30 tons per day. All had poor fuel 
efficiency. Fuel was wood, coconut-husks, 
diesel oil, rubber tires, waste oil, natural 
gas, coal, or any combination of these. The 
United Nations Industrial Development Or- 
ganization completed a successful project to 
develop a kiln with good fuel efficiency, 
simple design, built entirely from indige- 
nous materials, and of low cost.5 

Italy.—Italian lime production, including 
the captive industry, was 4.3 million tons in 
1981, a slight reduction from the 4.4 million 
tons of 1980. Hydrated lime production was 
2.5 million tons, a 2.5% decrease from that 
of 1980. The low production levels were 
principally caused by the sluggish iron and 
steel industry. Estimates for 1982 indicated 
a further reduction in sales owing to the 
continuing malaise in the iron and steel 
industry, construction, and other industrial 
sectors.“ 

Mexico. - Mexican production of lime in 
1982 was estimated at 4.4 million tons, an 
11% decrease compared with that of 1981. 
Over three-fourths of Mexican lime was 
used in the housing and building construc- 
tion industry. Many lime plants in Mexico 
were associated with cement plants because 
of the use of cement and lime in mortar and 
plaster formulations used in construction. 
The balance was used in iron and steel, 
agriculture, sugar, pulp and paper, and 
other. Although the Mexican Government 
planned to increase iron and steel industry 
production from the 1981 level of 8 million 
to 20 million tons by 1990, only minor 
changes were expected in its lime use pat- 
tern. The leading Mexican lime producer 
was Refractarios Basicos, S.A., in Monclova, 
Coahuila State, followed by Minera del 
Norte in Monterrey, Nuevo Leon State, and 
Cal Apasco, S.A., and Cal Apax, in Apasco, 
Mexico State.’ 
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Saudi Arabia.—Until 1977, Saudi Arabi- 
an lime plants supplied lime only to sand- 
lime brick plants. The Saudi Sand-Lime 
Brick and Building Materials Co. awarded a 
contract in 1977 to Krupp Polysius AG of 
the Federal Republic of Germany for the 
delivery and erection of a turnkey 200-ton- 
per-day lime plant on the outskirts of Riy- 
adh, consisting of two 100-ton-per-day annu- 
lar shaft kilns fed by a skip hoist. The 
pebble quicklime was pulverized and fed 
through a continuous hydrator for use in an 
adjacent sand-lime brick plant with a capac- 
ity of 40 million bricks per year.? 

South Africa, Republic of.—South Africa 
produced 2.4 million tons of lime in 1982, 
the same as that in 1981. Production includ- 
ed white hydrated lime, from Union Lime 
Co.’s (ULCO) plant, pulverized lime, glass, 
flux, stockfeed calcium supplement, and 
agricultural lime. Production from ULCO’s 
Ouplaas plant included unslaked lime, hy- 
drated lime, and limestone products includ- 
ing agricultural lime. Expanded lime capac- 
ity at ULCO’s northern Cape plant contrib- 
uted to a significant increase in sales in 
1981-82. A lower rate of activity in South 
Africa’s mining and steel industries during 
the year resulted in decreased lime con- 
sumption. In 1981, lime consumption by 
industrial sectors was mining, 37%; metal- 
lurgical, 31%; calcium carbide, 13%; soil 
stabilization, 7%; and other, 12%. 

PPC Lime Co., formerly Northern Lime 
Ltd., placed onstream in early 1983 a 1,650- 
ton-per-day rotary kiln with an Allis- 
Chalmers grate preheater. Completely com- 
puterized, with no central control panel, 
this No. 9 kiln, when added to the other 
eight smaller rotary kilns, made this PPC 
Lime unit probably the largest lime plant in 
the world. In 1982, ULCO of Anglo Alpha 
Cement Co. initiated construction and in- 
stallation of a Kennedy Van Saun 1,100-ton- 
per-day rotary kiln with a preheater. Start- 
up was estimated to be in late 1983. 

U.S.S.R.—The Volkovysk Cement and 
Slate Production Association increased the 
capacity of its lime plant in Brodno Oblast 
in 1982. After reconstruction, it had a ca- 
pacity of 110,000 tons per year of building 
construction lime." 

Zaire.—La Générale des Carriéres et des 
Mines (GECAMINES) indicated that the 
refinery at Kakontwe produced 113,600 
metric tons of quicklime in 1980 for its own 
captive use. GECAMINES also developed a 
new coal-firing system for cement and lime 
kilns for the utilization of domestic coal 
from Luena.'"? 
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Table 8.—Quicklime and hydrated lime, including dead-burned dolomite: World 
production, by country! 


(Thousand short tons) 
Country? 1978 1979 1980 1981P 1982* 

SJ ˙¹w¹w s es ea es 55 90 100 100 100 
Australia? 2222222222222222 981 963 992 €1,000 1,000 
Austrii o at Or 88 1,120 1,127 1,213 1,139 1,200 
Belgium- e ee eee ee Si ee Bee ee 3,846 3,697 3,554 2,973 3,000 
Brazil cac s s pyp Re s s ce ee ge Ri ERE ee 5,100 5,200 5,300 5,500 5,500 
Bulgaria eor ee iy ET LR ⁰⁰kym 2 E 1,964 2,059 2,037 1,955 1,900 
ahhh A eae eM 2,242 12,050 2,815 2,816 42,415 
Chilet oaea kk LU m K cS 680 700 700 660 600 
Colombia 1.430 1.430 1.430 1.430 1.430 
%%% ͥͥ ]³»¹i³ſſſ ͥ⁰⁰⁰mkmkx (xy td e e 8 10 8 12 8 
/n, 8 17 20 15 12 12 
Czechoslovakia _____________________________e 3,393 3,212 3,327 3,565 3,400 
Denmark «usc ͤ½ naa ee AL 8 179 195 187 215 215 
Dominican Republic ___ e28 42 44 €44 44 
Egypt P 110 “100 97 101 105 
Fiji islands uu o euntes coe ee ee eas 1 1 2 2 2 
Finland. conoce S mu es See ee eres S S 214 1484 432 422 420 
FU ³ A eae 2 S Qs 5,071 4,266 3,979 3,710 3,750 
(Guatenidid iude Rode Rite he k 8 49 45 39 27 28 
German Democratic Republik 3,795 3,825 3,749 3,793 3,900 
Germany, Federal Republic of ____________________~- 9910 110,183 9,452 8,708 8,800 
Hungary _________________________________- 816 7787 769 834 4990 
PITA 2222222222222222 220 450 440 440 440 
///;ö»...fffßf5ꝙ5r 8 1.000 550 550 550 600 
Ireland ou Su ze dd See ee te 101 rg] 35 51 51 
IL KM TL E" €137 €137 €137 88 88 
%; ͥ ͥ 0000³ͥ E aaa y ³ 8 2,360 12,405 2.606 2.543 2.535 
S / sa ee ed ³»W6A2 Le te us 173 225 175 146 140 
JJ//õöõõöõͥ ³ . RERO Gu ĩð—K Cn ney E ay 9,985 10,613 10,307 8,848 8,800 
Jorda ]ĩ;Xꝛꝛ‚.;ßÜ¹.i ⅛˙»-V mr . 88 3 4 24 22 461 
PNY i Z d m e55 30 29 e30 30 
Korea, Republic oled 66 66 232 e220 220 
! h ³¹¹¹⁴ a ³⁹ꝶm md Oe Ale 4 e13 13 eit 13 
Lebanon EORR 111 1132 132 67 44 
õ§1t„ T ¾˙ . . a 243 248 254 259 250 
I ³Ä-.q . . EJ 31 33 34 35 35 
Martinique p et br ees ES os - e 6 6 
fr!!! 8 9 eg 8 eg 8 
MERCO ceadan ß ktm x ee en “4,900 15,048 4,795 4,960 4.400 
Mio n„„„ ee Za SS ces 40 51 *55 e55 62 
Mozambique 11 11 11 11 11 
New Zealand __ l l lll ; 175 190 190 190 200 
Niese te sud tee Sega, A tan 41 40 44 33 33 
ja ri oo y L a Z Z eae S Sale Sie eh ete te ee S == = 139 145 2145 e145 145 
Paraguay c. t ea d 42 36 61 63 60 
r REP ⁊ (5) (5) (5) 31 39 
FFP PP lhi˖llblüĩöĩVVõk EVA aut Is 37 59 96 94 95 
Polando c to te ³ ] K ] ß ab, S a See a S 10,070 8,435 8,267 8,267 8,270 
Portugal zou ln . Ae. 2 Des 286 288 298 287 215 
Romania SS s ³¹ðAA ͥ S s s s bnc bore ao ate PS x 4,031 4,221 4,203 4,189 3,900 
Saudi Arabia „„ 33 165 165 190 220 
South Africa, Republic of (sales) -------------------- 2,067 1,897 2,407 2,380 2,370 
Se HICIERA E y PEDE 7477 7773 1.047 1.158 1.200 
S/, 8 825 854 e880 820 880 
hh ⅛W.wwe 75 77 71 63 65 
Kn T ECRIRE 211 195 219 157 160 
Tanzania ese s s p y RIS U l l . at eh se seri n. 6 7 7 7 8 
TUNISA oe daa ³ ·¾ VA ĩ ĩ e o 411 414 583 514 520 
Uganda cu . Eu es Le Le ee E aba ub RUE 28 31 17 17 17 
J)) ͥͥͥ » eee ee es Se ee eee 26,000 26,500 27,000 27,600 27,600 
Uruguay Los ⁵¾. a uie aud t 94 89 22 e55 415 
United Arab Emirates NA NA 49 e45 45 
United Kingdom --------------- at da c E e e ua 3,410 3,649 3,285 €3,310 3,310 
United States, including Puerto Rico (sold or used by producers) 20,484 20,983 19,037 18,890 414,112 
eee NA N NA 2 2 
Yugoslavia u ⁵ ³ 2,265 2,647 2,628 3,186 42 984 
NE L L cC 8 7121 T7127 125 136 136 
C•᷑d1 Dm e280 r276 201 221 200 

Toal eree ae S: "132,186 "132,810 131,105 129,426 123,404 

“Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through June 24, 1983. 


2Lime is produced in many other countries besides those listed. Argentina, China, Iraq, Pakistan, Syria, and Turkey are 


among the more important countries for which official data are not available. 


3Data are for years ending June 30 of that stated. 
‘Reported figure. 

Less than 1/2 unit. 

$Excludes output by small producers. 
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TECHNOLOGY 


In Sweden, it had been reported that one- 
fourth of the water in its national lakes 
and rivers have critical pH values during 
some periods of the year. Located on low- 
weathering bedrock or surrounded by lime- 
poor soils, deterioration of these waters 
from acid rain had been observed for many 
years. The Swedish Government initiated 
liming measures for restoration in 1976. 
The largest lake-liming project was Lake 
Unden, which covered 9,500 hectares in 
southern Sweden. Results showed up soon 
in the outflow water, but it was difficult to 
keep an acceptable pH value at high flow 
during a snow melt. The National Board of 
Fisheries, National Environment Protec- 
tion Board, and the Institute of Freshwater 
Research, concluded that liming is a possi- 
ble method of keeping poorly buffered or 
acidified waters alive; however, the best 
way to improve the water quality was stat- 
ed to be to decrease sulfur emissions from 
refineries and powerplants for the ultimate 
reduction in the acid load. 

The sludge from municipal sewage plants 
in the Federal Republic of Germany had 
been only partly utilized in agriculture, and 
had been disposed of by dumping. Large- 
scale testing had proven that the sludge can 
be converted into a hygienically safe, stor- 
able product with beneficial fertilizer prop- 


erties by the addition of pulverized quick- 
lime. Tests on an experimental field showed 
fertilizer benefits of a lime-sludge granu- 
late. À mixing and spreading machine was 
developed for the neutralization and appli- 
cation of the stabilized sewage sludge to a 
field or disposal as landfill.'* 


Physical scientist, Division of Industrial Minerals. 

?Pit & Quarry. Industry News. V. 75, No. 3, September 
1982, pp. 18-19. 

3Rock Products.Industry News. V. 86, March 1983, p. 20. 

Dickson, T. North American Lime Feeling the Heat in 
Recession. Ind. Miner. (London), No. 177, June 1982, p. 52. 

United Nations Industrial Development Organization. 
Success Story in Rural Industrialization. UNIDO Building 
Materials Project in Indonesia. INS/74/034. Bandung, 
Indonesia, July 1982, pp. 1-8. 

6Giannini, F. Italian Lime Industry in 1981. Steering 
Committee Report. Fifth International Lime Congress, 
Paris, France. June 30-July 2, 1982. 

"Page 61 of work cited in footnote 4. 

8Spernau, M. Saudi Arabia Expands Lime Capacity. 
Pit & Quarry, v. 75, No. 6, December 1982, pp. 70-74. 

9U.S. Embassy, Johannesburg, South Africa. Industrial 
Outlook Report: Minerals, South Africa, 1981. State 
Dept. Airgram, A-33, June 11, 1982, pp. 76-77. 

10Gutschick, K. Technical Advisory Trip Report to South 
Africa. National Lime , Arlington, Va. Private 
Communication, June 6, 1983. 

Industrial Minerals (London). Industry News & Miner- 
al Notes. No. 188, May 1983, p. 61. 

12La Générale des Carrières et des Mines. 1980 Annual 
Report. P. 21. 

3 Bengtsson, B., W. Dickson, and P. Nyberg. Pollution. 
Liming Acid Lakes in Sweden. Fiskeristyrelsen (Goteborg), 
Statens Naturvardsverk, 1979. 

147iess, L., and R. J. Reichelt. Lime-Treated Sewage 
Sludge— Product for Agriculture or Safe Material for 
Disposal. Zement-Kalk-Gips (Wiesbaden), Edition B, June 
1982, pp. 318-323. 
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Lithium 


By John E. Ferrell! 


In 1982, the United States continued as 
the world’s largest producer and consumer 
of lithium minerals and chemicals. The 
United States was self-sufficient in this 
commodity and was the world’s largest 
exporter. The worldwide recession caused a 
significant decline in lithium sales to its 
major industry markets—aluminum, glass 
and ceramics, and grease. Although sales 
declined, the two U.S. producers realized a 
profit in 1982.2 Imports were insignificant 
in 1982. U.S. exports declined 12% and 
estimated apparent consumption fell 37%. 

The reduction in domestic lithium de- 
mand closely paralleled the downturn in 
the U.S. aluminum industry, the largest 
domestic end user, which was operating at 
only 60% of its production capacity at the 
end of 1982.2 The aluminum industry ac- 
counts for 33% of lithium used in the 
United States. In Western Europe and Ja- 
pan, the glass industry is probably the 
largest consumer of lithium. 

The U.S.S.R. is the world’s second largest 
producer of lithium minerals, although 


published production data are scant. The 
United States continued to supply about 
three-fourths of lithium demand in nonpro- 
ducing countries; the remainder was sup- 
plied by the U.S.S.R. and China in the form 
of lithium chemicals and by Zimbabwe as 
mineral concentrate. Brazil, Portugal, and 
Argentina produce primarily for internal 
consumption. The Federal Republic of Ger- 
many and Japan are large importers of 
lithium chemicals, primarily lithium car- 
bonate, which they use domestically or 
convert to downstream chemicals for resale 
to their export markets. 

Domestic Data Coverage.—Domestic pro- 
duction data for lithium are developed by 
the Bureau of Mines by means of a volun- 
tary production survey. Both of the oper- 
ations to which a survey request was made 
responded, representing 100% of the total 
production data. However, because of the 
small survey size, production and stock data 
were withheld from publication in table 1 to 
avoid disclosing individual company propri- 
etary data. 


Table 1.—Salient lithium statistics 


(Short tons of contained lithium) 
1978 1979 1980 1981 1982 

United States: 
MB os Sup Sur C C E Les W W W W W 
€— producers'stocks! ________________________ W W W W W 
)))%löõ˖;.õi 8 10 50 90 150 30 
Shipments of Government stockpile surplus? s 5 AEN = NAM 14 
%% ðV0A Aime am DE Cr 6 6,300 6,200 6,700 5,000 
Supply "S oo ioo c co cic ee 5,400 5,600 5,500 5,800 4,300 
aE PORTS NERO SD Se oe AE anh Eee de Z OE yt 2,000 2,400 2,500 2,600 2,300 
Apparent consumption? 2__ _ U „„ 8,400 8,200 8,000 8,200 2,000 
Rest of world: Production® 1 L- LLL ccc scc lr 2.000 2,250 2,250 2,250 2,000 


“Estimated. W wanhes to avoid disclosing company proprietary data. 


1Mineral concentrate 
Chemicals. 
Production plus inventory decrease. 


“A 15% loss was assumed in converting supply from mineral concentrate to the chemical form. Changes in 
inventories of lithium chemicals were unknown and were assumed to 


chemicals are included. 


be zero. An estimated 50 short tons of imported 
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Legislation and Government Pro- 
grams.—For 1982, the General Services 
Administration (GSA) reported two 
sales of lithium hydroxide monohydrate 
(LiOH*H4O) from excess stocks in the Na- 
tional Defense Stockpile. The sales totaled 
14 short tons of material depleted of lithium 
6, at a price of $1.53 per pound. GSA re- 
ported stocks were 11,500 tons of virgin 
material and 28,485 tons (4,700 tons of 
contained lithium) of depleted material that 
may contain 8 to 9 parts per million of 
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mercury. This material was excess from a 
nuclear weapons program. 

Public Law 96-386, October 1980, could 
encourage the consumption of lithium in 
the future. This law provides for an accel- 
erated research and development program 
on magnetic fusion energy technologies. 
The program, as presently planned, would 
require large quantities of lithium to con- 
vert the fusion energy to heat energy for 
electricity generation. 


DOMESTIC PRODUCTION 


Two companies produced lithium prod- 
ucts in the United States in 1982. Foote 
Mineral Co., 92% owned by Newmont Min- 
ing Corp., produced lithium ore from peg- 
matite dikes in North Carolina and lithium 
compounds from subsurface brines in Neva- 
da. Lithium Corp. of America (Lithco), own- 
ed by Gulf Resources and Chemical Corp., 
produced lithium from pegmatite dikes in 
North Carolina. 

Foote Mineral reported 1982 production 
of 9,625 tons of lithium carbonate (Li.CO;) 
equivalent (1,810 tons of contained lithium); 
8,950 tons (740 tons of contained lithium) 
from the North Carolina plant and 5,675 
tons (1,070 tons of contained lithium) from 
the Nevada plant. Reduced production re- 
flected the downturn of lithium markets. 
Foote Mineral closed its North Carolina 


plant from August through the remainder 
of the year, selling from stockpiles and the 
Nevada plant. Company officials indicated 
that the plant would reopen in March 1983, 
when conditions in the primary lithium 
markets were expected to commence recov- 
ering. Foote Mineral reported that lithium 
sales declined 16% in 1982 owing primarily 
to the reduced demand of the aluminum 
industry.“ Foote Mineral's rated plant ca- 
pacity remained at 17,000 tons per year of 
Li;CO; equivalent. 

Lithco reported production of 10,730 tons 
of Li3CO; equivalent (2,015 tons of contained 
lithium), down 26% from that of 1981.7 The 
rated annual mill capacity of Lithco's North 
Carolina plant was 18,000 tons of Li,CO; 
equivalent. 


CONSUMPTION AND USES 


Estimated domestic consumption of lithi- 
um fell 3796 owing to a severe recession 
experienced by the principal users—the alu- 
minum, grease, ceramics and glass, and 
synthetic rubber industries. These markets 
are closely aligned with the construction 
and automobile economic sectors. 

Most of the mineral concentrate was con- 
verted to lithium compounds and metal. 
The most widely used compound, Li;CO;, 
can be added to aluminum potlines to re- 
duce electricity consumption and fluorine 
emissions. This compound is also used to 
produce both ground-coat and cover-coat 
frits for vitreous enameling of steel. For this 
use, lithium functions as a flux to lower 
firing temperatures and reduces thermal 
expansion to extend the life of the enamel 
coating. 

The second most widely used lithium 
compound, LiOH -H: O, is used to manufac- 
ture lithium grease, which withstands tem- 
perature extremes better than most other 
greases. Less widely consumed lithium com- 


pounds include lithium bromide, which is 
used in absorption refrigeration air condi- 
tioning systems; lithium chloride (LiCD, 
which is valued as a dehumidifying agent; 
and lithium hypochlorite, which serves as a 
sanitizer for swimming pools. Alkyllithium 
compounds, principally n-butyllithium, are 
used in synthetic rubber manufacturing. 
Lithium metal for lithium batteries con- 
tinued as a relatively small, but growing 
market. New cameras that use disk film 
design use a lithium battery as an integral 
part of the camera that may provide twice 
the service life of typical alkaline cells and, 
according to some sources, higher energy 
density and greater resistance to extremes 
of heat and cold. Disposable lithium batter- 
ies, which offer high energy density and 
long life, find application in calculators, 
flashlights, pacemakers, and memory cir- 
cuits. Secondary, or rechargeable, lithium 
batteries have potential for use in electric 
vehicles and powerplant systems requiring 
peak load reserve energy. The U.S. Air 
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Force awarded a contract for the supply of 
lithium batteries for the Minuteman Inter- 
continental Ballistic Missile Program.* 
Some mineral concentrate, possibly as 
much as 10% of total production, was used 
directly by the glass and ceramics industry. 
In this application, lithium acts as a power- 
ful fluxing agent. In addition, use of lithium 


557 


instead of soda or potash imparts a greater 
chemical durability and thermal shock re- 
sistance to the finished material.“ Because 
of these intrinsic qualities, lithium mineral 
concentrate is preferred as a glass material 
in the manufacture of cathode ray tubes 
and sealed-beam headlights and as a ceram- 
ic material in heat-resistant cookware. 


PRICES 


Domestic producers’ midyear prices of 
lithium materials were unchanged in 1982, 


as indicated in table 2, despite the decline in 
total sales. 


Table 2.—Domestic midyear producers’ prices of lithium and lithium compounds 


(Dollars per pound) 

1981 1982 
Lithium bromide, dad pre pai ape e — delivered in drums ___ _ ~__  _ 3.68 3.68 
Lithium delivereivie 1.41 1.41 
Lithium chloride. s “PAS usoq technical: Truckload lots, delivered - - - - - - ----------------- 2.19 2.19 
Lithium uss... m a ee a i 4.50 4.50 
Lithium a brah ied 1 Truckload lots, delivereWoouuuiu E 2.- 1.84 1.84 
Lithium metal ingot: 1 ooo pound lot; OD ao oie i e ee te eases E 20.65 20.65 
Lithium sulfate, anhydrounu sss „„ „„ „„ 2.64 2.64 
N-butyllithium in n- begun (15%): 3,000-pound lots, delivered!!! 1275 12.75 


FOREIGN TRADE 


U.S. exports of lithium compounds 
(shown in table 3) are not completely report- 
ed in Bureau of the Census trade statistics. 
Li CO, exports were reported as a separate 
category for the first time in 1982. Overall, 
a comparative review of 1982 and 1981 


indicates that the moderate decline in 1982 
exports was far less than that which oc- 
curred in apparent domestic consumption. 
U.S. imports were relatively minor in both 
reported years. 


Table 3.—U.S. exports of lithium chemicals, by compound and country 


Compound and country 


Lithium carbonate:! 


Canada 

Germany, Federal Republic o - _ _ 
PZ 
Netherlands! 
South Africa, Republic oV P P P 222. .- 


United Kingdom .. nn 
Venezuela aaa 


CRUG RR EOS ae hae eee 


See footnotes at end of table. 


1981 1982 
Gross ross 
weight Value weight Value 
(pounds) (pounds) 

M "S ec 247,480 $352,402 
ES e -— 55,050 73,463 
e t = 602,715 859,831 
c EN Eum 6,181,611 1,064,153 
uim = as 2,343,220 3,019,904 
En Sm » 84,675 121,977 
en 2 — 119,600 65,088 
PE zu JE 39,623 58,435 
eie m Em 132,208 148,424 
= zd 1,083,445 1,608,957 
fe "E 20,007 33,470 
DE E _. 10,909,634 13,506,104 
"m 67,000 $113,797 107,247 206,877 

mS 126,700 198,752 89,600 : 

gene ,000 65, 15,400 > 
eae 940,814 1,470,091 439,699 632 
OR 14,250 317 108,423 151,442 
NES 119,565 185,397 16,520 28,051 
e 44,700 11,328 39,950 12,096 
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Table 3.—U.S. exports of lithium chemicals, by compound and country —Continued 


1981 
coun Gross 
Compound and try weight 
(pounds) 
Lithium hydroxide —Continued 
a ae reap a et ey RENTRER Ea ee ERR sss 201,424 
Germany, Federal Republic kk 709,150 
loda 5 eek Fay y yd oes eaten ee imas sus 
ESEE “nf ee AA E ee eR 80,000 
MORTON 5. ð³ X] xx ehh en t u 75,100 
a j! P Lu E 1.061318 
11111 UNE i 57228 
Korea, Republic of __ _ _ cL LL LL y 
7öÄõ;%O Z. 128,376 
Netherlands ee .- .-.-... 22,000 
Philippines. LL I IZII I IIZ I Z ILL 29,256 
Sing per-  692H 
Spain s )) 124200 
S e Er 
ni M llic exe ee 
Venezuela ___________ LL 856,549 
oum ³ĩð——Aßͤ·Ü N ³ AA K F198 845 
Totul an nn aa T e D LM fe p pee e Nh 6,039,646 
* 159,323 
Avstralia (7 de 06909 
Belgium. JJ m 22 MERE C CAT Z Su S Z m OMEN A D 2 x 
Bsti —— ol ³ ˙ 6 . er Rime SZ 127,658 
CIGD l . ß E E 4,586,122 
(blo RM ae re es ata eee es es 5 us 82,659 
Colombia .. e ea i l) l S ss E E l p LC ELT Le 20,000 
Aonig ka A OS er À s oss... TE 8,413,008 
la a ere 20,476 
Lo ate a a et T. 8 85, 
VVT 5,475,111 
Korea, Republic o 196,430 
Mexico «un e e S s: |5 r ee PU 437,348 
Netherlands 65,233 
Pakistan .—. o o m e ee RE 15,794 
Saudi Arabia... SS E EU 0 t cssc s = 
South Africa, Republic oo 230,857 
J 2 Sparus shun US ⁵ĩðVLuͥ ³W EO EN Pe 89,776 
Switzerland ldd LLL X D LL P 
A ͤ— «s 
United Kingdom ......... ZIZI 414,095 
Venezuela ___________.____.___ ⁵ m: LLL LLLL 1,956,541 
Othar t ek 781,790 
Total 


Value 


"Revised. 
‘Before 1982, lithium carbonate exports were included with “Other lithium compounds.” 


Source: U.S. Department of Commerce, Bureau of the Census. 


1982 
wight Val 
ue 

(pounds) 

261,834 
854,688 1,944,064 

118,607 
100, 206,456 
60,391 100,266 
8,240 
807,610 1,404,672 

83,000 58.27 

61,823 104,675 
956,972 631,626 
316,729 525,030 
61, 109,082 
81,200 143,918 
103,241 175,253 
294,411 884,813 
149,600 230,536 
644,878 1,090,531 
44,000 68,908 
142,888 266,309 
5,250,086 8,931,443 
52,950 80,918 
511,706 147,069 
12,214 48,229 
266,594 599,860 
1,192,440 1,900,647 
12,835 89,188 
54,459 148,996 
1,669,517 1,894,869 
204,884 367,627 
8,967 40,998 
83,805 155,622 
2,169,895 8,924,604 
366,685 806,083 
44, 53,240 
49,116 48,515 
29,372 61,855 
15, 25,818 
45,191 57,224 
43,319 99,097 
66,282 96,134 
40,81 53,178 
1,039,563 1,784,818 
125,964 197,977 
86,999 158,902 
8,738,087 12,790,963 


Table 4.—U.S. imports for consumption of lithium-bearing materials, by commodity and 


1981 1982 
è Gross Value Value 
Commodity and country ight (thousands) heal (thousands) 
(pounds Customs C.i.f. (pounds) Customs C.i.f 
raum ores: 
ustralia. |... MM E E 12,181 (1) 
Canada... ss» t EUR EN 12,423 (1) ( 
Peru he cor NR EE MEA 4,409 $2 2 
TM a ð Add 2 cle ` ERR RE —— E 
Total? 


Q 


See footnotes at end of table. 
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Table 4.—U.S. imports for consumption of lithium - bearing materials, by commodity and 


country —Continued 
1981 1982 
š Value Value 
Commodity and country os (thousands) oros t ( 
(pounds) Customs Cif. (pounds) Customs Cif. 
Lithium compounds: 
FCC zl TN ts 850 $1 $1 
8 6!!! hh Ene cal ps A € 8,175 9 9 
Canada 7,900 $9 $9 8,015 8 3 
China.. 501,496 524 600 238,043 334 
Denmark 7 1 1 61 4 4 
Germany. Federal Republicol 2 36 1211 128 35,10 158 165 
Japan 162 64 65 161 23 24 
Netherlands... -- NN TM S 78 6 6 
Switzerland __ _ 595 1 1 551 1 1 
United Kingdom 218 13 18 630 8 9 
Total. neon 560,659 1,758 1,845 265,506 529 568 
Lithium salts: 
German pee eee M te == 67 8 8 
United Kingdom -. TN T es 191 2 
Total ae = = NT 258 10 10 
Lithium metal: 
Qermany, Federal Republic of 11 1 1 11 2 2 
Total u u naue 17 1 1 11 2 2 


1Less than 1/2 unit. 


*Data may not add to totals shown because of independent rounding. 
Source: U.S. Department of Commerce, Bureau of the Census. 


WORLD REVIEW 


A worldwide survey of aluminum smelt- 
ers determined the extent to which Li,CO; 
was being added to aluminum potlines.’° 
Respondents accounting for 11.1 million 
tons per year of aluminum capacity indicat- 
ed that 23% of their capacity, or 2.5 million 
tons per year, used Li,CO, as an additive. 
Where used, Li,COs consumption per ton of 
aluminum product ranged from 4.4 to 12.1 
pounds. 

Chile.—In 1982, Sociedad Chilena de Litio 
Ltda. (SCL) began construction of solar 
evaporation ponds to produce lithium from 
a brine deposit in northern Chile.'! Con- 
struction of treatment facilities, designed to 
produce 14 million pounds of Li. CO, annual- 
ly, began in late 1982. The most recent cost 
estimate for this facility was $55 million, 
versus earlier estimates of $61 million, ow- 
ing to more favorable estimated exchange 
rates. SCL arranged for $30 million in 
project financing by a consortium of banks, 
with the remaining funds to be supplied by 
SCL. SCL is a limited partnership owned 


55% by Foote Mineral and 45% by the 
Chilean Government’s development compa- 
ny, Corporacion de Fomento de la Produc- 
cion. 

Japan.—In contrast to most lithium sta- 
tistics for 1982, Japanese imports increased 
by 10% for LiOH*H;,0, 6% for LiCl, and 
18% for lithium metal, while Li,CO; im- 
ports declined only 4%.'* The United States 
maintained its strong position in the Japa- 
nese import market by supplying 78% of 
the Li:COs, 54% of the LiOH*H,O, and 
91.4% of the metal. 

United Kingdom.—Since 1980, Lithium 
Corp. of Europe, a Lithco subsidiary near 
Liverpool, produced catalysts for specialty 
synthetic rubber manufacture and poly- 
mers for markets throughout Europe and 
North Africa. During 1982, new facilities for 
lithium metal production were brought 
onstream. In addition, Lithco's European 
marketing capabilities have been expanded 
to include specialty as well as primary 
products. 
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Table 5.—Lithium Minerals: World production, by country’ 
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(Short tons) 
Country? 1978 1979 1980 1981” 1982* 

orpona (minerals not specified „ 885 117 88 28 22 
Amblygonite. ___.___________-.__-_--__-_- 415 206 201 305 220 
Le |^ NUMEROUS PN RUN 55 64 56 2 55 
Petalilà as eB E 2,200 1,655 2,741 2,298 2,760 
Spodumene. LLL „ 976 ae 108 268 220 
(minerals not 57). eh 11,000 11,000 15,000 15,000 15,400 
Portugal, lepidolite___________-------------- 1900 1.100 1,100 2990 880 
R amblygonite -~ ----------------- 31 31 33 28 38 
U.S.S.R. (minerals not specified: 55,000 55,000 61,000 61,000 61,000 
United States _____ ~~ -~-n W W W W W 
i (minerals not specified)... -------- 18,895 14,547 21,982 18,126 16,000 

*Estimated. W Withheld to avoid disclosing company proprietary data. 


PPre i 
Table includes data available through Apr. 20, 1983. 


Ns addition to the countries listed, other nations may produce small quantities of lithium minerals, but output is not 


and no valid basis is available for estimati 
diy pes denote only an approximate 
Output by China and the U.S.S.R. have never been re 


uction levels. 


TECHNOLOGY 


of magnitude; no basis for more exacting estimates is available. 


U.S. patents were issued to Foote Mineral 
for a process to produce and purify LiCl 
from natural or other LiCl brines.'* The 
high-purity end product is suitable for use 
in the electrolytic production of lithium 
metal. The new process consists of first 
concentrating impure LiCl brines by solar 
evaporation until a 3% ‘LiCl level is achiev- 
ed. Then treatment with lime and calcium 
chloride converts the boron, magnesium, 
and sulfate brine impurities to compounds 
that precipitate and are separated from the 
brine in a solar evaporation and concentra- 
tion step. A brine containing 40% or more 
LiCl results. This highly concentrated brine 
is subjected to a temperature of 101° C to 
produce anhydrous lithium chloride. The 
temperature is then raised to 200° C or 
more, followed by extraction of the LiCl 
with isopropanol. After removal of solvent, 
a highly pure LiCl product is obtained. 

Potential applications of aluminum- 
lithium alloys have been enhanced by devel- 
opment of  rapid-solidification casting 
technology.“ This process, in which the cast 
alloy is cooled within milliseconds at a rate 
of 1,000,000° C per second, does not allow 
the metals to segregate and form fracture 
zones, which previously occurred at slower 
cooling rates. Researchers at Pratt & Whit- 
ney Aircraft, a division of United Technolo- 
gies Corp., Aluminum Co. of America, and 
General Electric Co. used rapid solidifica- 
tion to develop a superalloy of lithium and 
aluminum. The new material has equal 
strength and 30% less weight than titanium 
alloys currently used in aircraft frames, and 
it retains its shape under stress 100 times 
longer. If a wide-bodied subsonic transport 
were built with this new alloy, the U.S. 
Department of Defense estimated that $5 
billion would be saved over the plane’s 


lifetime. A defense research manager pre- 
dicted that the new alloy would replace 
titanium alloys in aircraft within the next 
10 years. 

The Tokamak Fusion Test Reactor at 
Princeton University produced the first 
blast of plasma, or hot electrified gas, at 
100,000° C.'* The blast lasted only 0.05 
second. A blast of 100,000,000° C, lasting for 
several seconds, was the estimated require- 
ment for the reactor to create as much 
energy as it consumed. Fusion energy, if 
successfully developed, might require annu- 
al consumption of materials having 70,000 
tons of contained lithium. 


1Physical scientist, Division of Industrial Minerals. 

28ee 1982 10-K reports for Gulf Resources and Chemical 
Corp. and Newmont Mining Corp. 

*Alexander, J. H. Weak Markets Prevail, but Prices 
Hold the Line. Eng. & Min. J., v. 184, No. 3, March 1988, 
pp. 128-139. 

*Roskill Information Services Ltd. (London). The Eco- 
nomics of Lithium. 3d ed., 1979. 

5Work cited in footnote 2. 

*Work cited in footnote 2. 

Work cited in footnote 2. 

5 Work cited in footnote 3. 

Metal Bulletin Ltd. (London). Raw Materials for the 
Glass Industry. Industry Minerals Glass Survey J. Lithi- 
um. 1977, 182 pp. 

1eWork cited in footnote 4. 

11Work cited in footnote 2. 

"Japanese Tariff Association. Japan Exports and Im- 

E amo ty by Country. V. 81.12, 1981, pp. 123, 125- 
V. 82.12, 1982, pp. 123, 125, 127, 129. 

ior ork cited i M. recu 2. 

Brown, P. R. Jacob, and D. A. Boryta (assigned 
8 Foote Mineral Co., Exton, Pa.). Production of y 
Pure Lithium Chloride from Impure Brines. U.S. 

4,271,131, June 2, 1981. 

Brown rown, P. M., and S. R. Jacob (assigned to Foote Mineral 
Co., Exton, Pa.). for Purification of Lithium 
Chloride. U.S. Pat. 4,214,834, June 23, 1981. 

ical Week. From Base Metals to Precious Alloys. 
V. 13 No. 24, Dec. 15, 1982, pp. 21-28. 
V aahington Post. Fusion Power Advances. Dec. 29, 


1983 ^ 
i Beckley, S. Lithium—Recession Dela Delays Market Lift 
Ind. Miner. (London), No. 185, February 1983, 
pp. 25-35. 


Magnesium 


By Benjamin Petkof! 


For the second consecutive year domestic 
production of primary magnesium metal 
declined. Secondary metal recovery also 
declined. Magnesium consumption decreas- 
ed markedly, especially for use in alumi- 
num alloys. The United States remained as 
the world's largest producer followed by the 
U.S.S.R. World production and consump- 
tion also declined in response to the reduced 
economic activity in the United States and 
other industrialized countries. 


Domestic Data Coverage. Domestic con- 
sumption data for magnesium metal are 
developed by the Bureau of Mines from a 
voluntary domestic survey. Out of 175 oper- 
ations to which a survey request was sent, 
70% responded, representing an estimated 
76% of the total consumption shown in 
tables 1 and 3. Consumption by the remain- 
ing 52 nonrespondents was estimated using 
reported prior year consumption levels. 


Table 1.—Salient magnesium statistics 
(Short tons unless otherwise specified) 


1978 

United States: 

Production: 
Primary magnesium! 149,463 
Secondary magnesium 36,228 
pot 41.807 
Imports for consumption 6, 668 
Consumption 108,958 
Price per pound ____________ _ $0.99-$1.01 
World: Primary production 1317,755 


1979 1980 1981 1982 
162,464 169,477 1143, 230 99,100 
37,222 40,461 6,256 48,232 
54,280 56,761 34,855 39,613 
4,754 3,757 6,897 4,184 
108,844 95,788 91,461 14,599 
51.01-81.09 51.07-81.25 81.25-81.34 81.34 
"338,881 348,454 P325,909 €272,669 


“Estimated. Preliminary. "Revised. 


! Derived figure; United States production is not officially reported by the Bureau of Mines in order to avoid disclosing 


company proprietary data; figures reported represent the differences between total North American production re 


ported 


by the International Magnesium Association and the Canadian Department of Mines and Natural Resources for 1978-81 
inclusive and which is estimated by the Bureau of Mines for 1982. 


DOMESTIC PRODUCTION 


Domestic primary production, that began 
to decline in 1981, continued to decline in 
1982 following the downward trend of the 
U.S. economy. Production was slightly 
greater than one-half of the Nation's in- 
stalled production capacity. Three compa- 
nies produced almost 100,000 tons of prima- 
ry magnesium metal: The Dow Chemical 
Co., Freeport, Tex.; AMAX Specialty Metals 
Corp., Rowley, Utah; and Northwest Alloys, 
Inc., Addy, Wash. The first two companies 
processed natural brines to magnesium 


chloride to provide cell feed material for | 
electrolysis to pure magnesium metal. 


Northwest Alloys produced metal from do- 
lomite using the silicothermic technique. 


The producers drew down magnesium in- 
ventories and made repairs and modifica- 
tions of plant facilities. 

Secondary magnesium continued to pro- . 
vide a significant portion of the domestic 
magnesium metal supply. However, for the 
first time since 1974, the quantity of second- 
ary metal that was recovered declined. 
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Table 2.—Magnesium recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 


(Short tons) 
1978 1979 1980 1981 1982 
KIND OF SCRAP 
New scrap: 
Magnesium base 4.634 5,025 5,929 2,833 2,455 
Aluminum-base _ - ——- ------------------—---—-— 17,501 18,315 16,978 19,240 17,346 
J aic uL e cA E ĩ KK te 22,135 23,340 22,907 22,073 19,801 
Old scrap: 
Magnesium- base 5,522 4.778 5, 275 5,593 5,314 
Aluminum bass „„ 8.571 9,104 12.279 18,590 18.117 
1717ö§ö;—ͥͥͥð¹ſd ˙⁰˙w- 8 14,093 13,882 17,554 24,183 23,431 
Grand total — ——— « mm ee Be a2 36,228 37,222 40,461 46,256 43,232 
FORM OF RECOVERY 
Magnesium alloy ingot! - ----------------------—- 4,272 3,739 4,205 4,230 4,228 
Magnesium alloy castings (gross weight) |. _ 956 790 836 806 746 
Magnesium alloy shapes! 1,909 2,176 3,144 13 Nx 
Aluminum alloys — - - - - ---------------------——- 27,301 28,857 29,612 38,755 36,587 
Zinc and other alloys... ----- ---------—-- 19 13 13 9 11 
Chemical and other dissipative uses. ss 48 47 9 55 3 
Cathodic protection 1,723 1,600 2,642 2,388 1,657 
/)%õͤ tu DAC ea 36,228 37,222 40,461 46,256 43,232 


1Includes secondary magnesium content of both secondary and primary alloy ingot. 


CONSUMPTION AND USES 


Total annual consumption of primary 
magnesium metal continued the decline 
that began in 1979. The structural uses of 
magnesium metal and its alloys have de- 


clined each successive year since 1980, but 
the principal decline in magnesium con- 
sumption since 1979 has been in aluminum 
alloys. 


Table 3.—Consumption of primary magnesium in the United States, by use 


(Short tons) 
Use 1978 1979 1980 1981 1982 
For structural products: 
tings: 

J]... ĩ⁵ði 5,575 5,182 3,190 2,812 1,600 
Permanent mold. _ 1,012 1,069 922 917 663 
)V́́!!!!ü!wk(! ² us E d EE Bas Y 1,064 1,209 1,735 1,222 1,337 

Wrought products: 
Extrusions s. 6,301 6,420 6,855 5,186 7,059 
Sheet and plate __ _ 4,375 4,925 4,704 4,547 2,981 
Other (includes forgings) - - - ---------------—- 399 217 61 43 88 
Total zc es ees Sesh Ra ee lt 18,726 19,022 17,467 15,327 13,728 

For distributive or sacrificial purposes: 
Alloys: 

Aluminum --—---------------------—--——- 58,798 60,549 54,490 50.518 39.878 
) ĩ˙¹U . 8 12 9 6 2 7 
7 See ³˙Ü¹w y x or, Sd i asss 21 15 11 9 3 
Other on a cC DENN 8 & T T 3 
Cathodic protection (anodes) -.----------------—- 6,600 6,769 3,930 6,449 2,964 
h ³o·¹ AA eL et 9.192 9,044 6,278 5,315 4,823 
Nodular ggg pu Cee eee n 1,956 1,335 4,176 3,155 2,541 


See footnote at end of table. 
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Table 3.—Consumption of primary magnesium in the United States, by use —Continued 
(Short tons) 


Use 1978 1979 1980 1981 1982 


For distributive or sacrificial purposes —Continued 


Reducing agent for titanium, zirconium, hafnium, uranium, 


beryllium ______________________________ 6,230 7,435 7,957 9,071 5,901 
Other including powder ______________________ _ 1,415 1,658 1,466 1,005 1,751 
Total — 90,232 89,822 78,321 16,134 60,871 

Grand total _________________________ 108,958 108,844 95,788 91,461 74,599 


Included with Other.“ 


STOCKS 


Consumer stocks of primary magnesium sium alloy ingot stocks declined from 756 
ingot declined from 11,367 tons at yearend tons at the beginning of the year to 705 tons 
1981 to 10,268 tons at yearend 1982; magne- at yearend. 


Table 4.—Stocks and consumption of new and old magnesium scrap in the United States 


(Short tons) 
Socks Consumption didis 
Jan. Receipts New Old Total Dec. 31 
scrap scrap 
1981: 
Cast scrap ——— _ ee ees 1,415 6,986 796 6,146 6,942 1,459 
Solid wrought scraoa :: 160 833 965 eu 965 28 
Total. ou e eek tet Ga Ee 1,575 7,819 1,761 6,146 7,907 1,487 
1982: 
Cast ser“”k”„„ 1,459 6,336 376 5,846 6,222 1,573 
Solid wrought scra :: 28 164 769 EE 769 23 
Total a m m cu uta eU i PE sN 1,487 7,100 1,145 5,846 6,991 1,596 
! Includes borings, turnings, drosses, etc. 
PRICES 


The quoted price of magnesium metal and pound, respectively. Producers reportedly 
magnesium diecasting alloy was constant provided small price discounts during the 
throughout the year at $1.34 and $1.21 per year. 
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Figure 1.—U.S. and world production and U.S. consumption of primary magnesium. 


FOREIGN TRADE 


All categories of exports, except waste Imports of magnesium metal and waste 
and scrap magnesium, increased signifi- and scrap declined from those of 1981; 
cantly from those of 1981 in quantity and imports of magnesium alloys and fabricated 
value. Major exports of metal were destined forms increased, providing a different im- 
to industrialized nations, especially those port pattern from that of 1981. 
with aluminum producing facilities. 


Table 5.—U.S. exports and imports for consumption of magnesium 


EXPORTS 
Metals and alloys Semifabricated 
Year Waste and scrap in crude form forms, n.e.c. 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
0 bee ee 250 8587 49,584 $104,086 6,927 $23,033 
I oA he m a 2 261 689 32,910 81,116 1,684 9,048 
ö cud me ete 149 349 31,281 92,554 2,183 11,942 
IMPORTS 
i powder: 0 8 
oys tubing. ribbons. 
. Metal (magnesium wire, other forms 
P content) (magnesium 
content) 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons! sands! tons! sands! tons! sands! tons! sands! 
1930 8 2.384 $2,806 940 $2,242 344 $1,110 89 31,443 
19881 — AA oe eee 3,225 3,338 2,897 6,844 625 2,652 150 4.804 
ü ðͤ v 1.873 2.019 1.779 3.713 955 3.889 177 5.982 
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Table 6.—U.S. exports of magnesium, by country 


; Semifabricated forms, 
Waste and scrap ae i n.e.c., including 
Country powder 


Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 


1981 
Arġentina „ e 39 8167 390 $908 6 $35 
Australia = . . .... ..... ie Be 1,379 3,113 232 1,239 
Austria . — — — 336 857 69 
Belgium- Luxembourg . FFC ae E 129 328 9 13 
Brazill "a ——- 2,892 6,540 8 44 
Cameroon . de 35 83 x: 
Canada 73 162 3,943 9,819 186 883 
iii... 8 MN one Sa es e 
Colombia E B 59 187 25 98 
Fee 1 2 143 364 43 566 
Germany, Federal Republic of _ _ _ _ or T 1,247 3,225 44 362 
Ghana: lo eh iR aS aŠ AR Z PA s 1 3 
Hong Kong |... ...........- - M 10 25 . EN 
Illi! me = ac 154 381 8 17 
Istael ee mecs aie ENS 68 380 66 443 
Italy ru nu tS ub ME mt 139 517 53 571 
Japan- ---------------—— 25 70 7,982 18,310 71 450 
Korea. Republic off ov: zi 266 3 36 
Mexico 2 s eae eye 65 162 2,204 5,338 400 1,775 
Netherlands - - - - - - --------- 20 41 9,210 24,146 (1) 1 
New Zedland |... _ rude ZEN 1 20 
Norway M ME 68 448 l 17 
Romania Se s> 2 547 1,389 = eim 
Saudi Araog ny ee eer aes renee 37 81 233 53 177 
Singapore ue Le 11 20 aha ENT 
South A Africa, Republic of _______ SA -— 440 1,066 67 261 
SDBl cL coi ir c UA ELI 2 ES E 84 238 19 188 
Sweden ER n 1 12 5 55 
/A X: En 159 316 14 102 
United Kingdom s Là 345 884 88 705 
Venezuela __ -- = "T 92 160 21 55 
i ac ont erras 1 4 270 671 249 803 
Tatala ee mus 261 689 32,910 81,116 1,684 9,048 
1982 

Argentina = m 215 456 321 131 
Australia ue ore 1,686 3,862 276 1,141 
Austria___ m noun uu Bs Ls mi 23 I 26 12 9 100 
Belgium-Luxembourg --------- -— - 1 10 8 125 
Brazil om ⁵ ⁵ Ä 88 = ea 2,976 6,955 39 107 
Canada _ _ _ _ te 144 337 2,543 6,034 226 927 
Colombia A Ln 29 10 40 
France -__-------------— ae Lc 58 152 23 468 
Germany, Federal Republic of- es — 681 1,617 44 495 
ndig 5-6 EEA e eet "M aoe 177 437 7 21 
Israel ˙ꝛ˙wꝛA¹˙w nme e cs es ae aac 204 1,191 
Italy — sein mE ERE RU "M "e 7 378 175 1,206 
J77ö§ö;—é te ee t e ET "m 10,787 21,546 97 134 
Korea, Republic off ue EM 165 459 31 48 
Mexico `- -—-------------—- m Wo 2,423 5,824 186 1,105 
Netherlands 2 8 2m 12,996 39,893 23 182 
New Zealand E EN 142 239 2 38 
NOFWüV. --------------—--—- TM POM 41 144 3 43 
Saudi Arabia s m 883 954 95 345 
Singapore EN a 40 85 45 293 
South Africa, Republic off edes "A 394 929 16 294 
Sin 8 ak ede 81 231 28 119 
Sweden 2 $c ee " 3 29 
Taiwan - ---------------—- mee et 101 248 5 78 
United Kingdom m ERS 279 775 120 1,200 
Venezuela `- _ oe MAE 44 109 13 50 
Other. tee y 5 12 470 1,082 114 832 
Total e seni es Se 149 349 31,281 92,554 2,183 11,942 


!Less than 1/2 unit. 
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Figure 2.—U.S. imports and exports of magnesium. 


WORLD REVIEW 


Primary world production declined in 
1982 in response to reduced global economic 
activity. The United States retained its 
place as the world's largest primary magne- 
sium producer followed by the U.S.S.R. and 
Norway. 

The recovery of secondary magnesium 
was strong in 1982, but below that of 1981. 
Available data on the recovery of secondary 
magnesium appear in table 8. In 1982, the 
United States and Japan were the major 
known producers of secondary magnesium. 

During 1982, the Norsk Hydro AS magne- 
sium electrolysis facilities at Heroyer, Nor- 
way, were being rebuilt and modernized to 


reduce cost of metal production by improv- 
ed energy utilization and the reduction of 
the number of workers required to operate 
the plant. The completion of this work was 
expected in 1983. New foundries for pure 
magnesium and magnesium alloy using 
new proprietary technology were being 
built. The pure magnesium foundry was in 
operation at the end of 1982. A plant for the 
preparation of magnesium granules to re- 
fine and desulfurize iron and steel was 
expected to be built and in operation by the 
summer of 1983. 


1Physical scientist, Division of Nonferrous Metals. 


Table 7.—Magnesium: World primary production, by country’ 


(Short tons) 
Country 1978 1979 1980 1981P 1982* 

UI ͥ ͥ;ĩÜͤw-ͥͤ ²˙wmm ee le sl T 9,159 9,937 10,199 9,370 8,700 
Chiau .. er 6,600 6,600 7,700 7,700 1,100 
Franoe- dle nd lue capi Eae a 2 9,370 9,968 10,282 8,006 210,593 
[dig ee eee bee pecs 25 31 14 
(^| --————— "ÉÓ— Io! FPE 10,668 9,653 8,693 8,623 28 466 
)) ce ⁰¹- A eee 12.304 12.531 10,199 6,247 26,123 
N ² ⁰ W A 43,166 48,697 48,890 52,472 238,581 
USSR Lc e ues Eee E 11,000 (9,000 83,000 86,000 89,000 
United States 149,463 162,464 169,477 143,230 99,100 
Yugoslavia _______________________ Le ae - ($) 4,254 4,400 

Total oo S s a ⁵ʃ ¹D . ee Be 317,755 338,881 348,454 325,909 272,669 

*Estimated. Preliminary. Revised. 


1Table includes data available through May 23, 1983. 
2Reported figure. 


3Derived figure; U.S. production is not officially reported by the Bureau of Mines in order to avoid disclosing company 


propery data; figures reported 


represent the difference between total North American production reported by the 


ternational Magnesium Association and Canadian production reported by the Canadian Department of Mines and 
Natural Resources for 1978-81 inclusive and which is estimated by the Bureau of Mines for 1982. 


*Revised to zero. 
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Table 8.—Magnesium: World secondary production, by country! 


(Short tons) 
Country 1978 1979 1980 1981P 1982* 
Germany, Federal Republic oh 660 660 660 660 660 
Sh at eee AN E 8 (2) (2) (2) (2) "" 
7 j A ³ĩÄ . S St u h uses 12,057 18,058 23,800 31,345 24,000 
United Kingdom 3,000 3,000 3,000 2,094 31,938 
United States 36,228 37,222 40,461 46,256 343,232 


"Estimated. Preliminary. 

iTable summarizes available information on world secondary magnesium production, but has not been totaled because 
of the omission of other producers for which data are not available and for which no reliable basis for estimations are 
available. Most notable among omitted secondary producers (and probably the only one of significance) is the U.S.S.R. 
Table includes data available through May 25, 1983. 

Mata deleted; information indicated that Indian production reported in previous edition as secondary was primary. 

* Reported figure. 
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Magnesium Compounds 


By Benjamin Petkof! 


In 1982, the United States continued to be 
a major producer of magnesium compounds. 
Magnesium compounds shipped and used in 
the United States declined from those of 
1981. Total exports and imports declined in 
quantity and value from those of 1981. 
World production of magnesite was about 
the same as that of 1981. The U.S.S.R., 
China, North Korea, Austria, Greece, and 
Turkey were major world sources of magne- 
site. 


data for magnesium compounds shipped 
and used were developed by the Bureau of 
Mines from a voluntary survey of US. 
operations entitled "Magnesium Com- 
pounds." Of the 20 operations to which a 
survey request was sent, 60% responded, 
representing an estimated 93% of the total 
magnesium compounds shipped and used 
shown in table 3. Data for the remaining 
eight nonrespondents was estimated using 
prior year production levels adjusted by 
trends in employment and other guidelines. 


Table 1.—Salient magnesium compound statistics 
(Thousand short tons and thousand dollars) 


Domestic Data  Coverage.—Domestic 
United States: 
Caustic-calcined and specified magnesias:! 
Shipments by producers: 
CY PRESE 
yr u = Z ————— n 


Exports: Value_______________________- 
Imports: Value____________________-___ 


Dead-burned dolomite: 
Sold and used by producers: 


Anti, u auoushas 


*Estimated. Preliminary. ‘Revised. 


1978 1979 1980 1981 1982 

— 156 164 157 160 148 
-- 343,008 $50,047 $51,282 358,420 $56,363 
aoe $7,741 816,433 $17,692 $14,559 $10,925 
Se $793 $1,169 $2,122 $2,177 $2,055 
au 196 847 131 616 453 
-- $125,082 $125,289 $162,697 $146,903 $112,101 
— 310,617 88,1 $13,279 $4,7 : 

-— $14,421 $13,546 $16,672 $22,990 $14,162 
E 1,016 193 494 435 NA 
-- $45,881 $41,676 $28,308 $23,789 NA 
E "11,279 12,111 12,820 512,358 12, 268 


NA Not available. 


1Excludes caustic-calcined magnesia used in production of refractory magnesia. 


2Caustic-calcined magnesia only. 


DOMESTIC PRODUCTION 


Domestic production of caustic-calcined 
and specified magnesias and refractory 
magnesia followed the general economic 
trend and declined significantly in quantity 
and value from that of 1981. The major 
source of domestic magnesia refractory 


compounds continued to be synthetic mag- 
nesia that was derived from natural brine 
solutions found in seawater, lake brines, 
and well brines. Magnesium compounds 
were also produced from natural magnesite 
mined in Nevada. Olivine was produced 
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from deposits in North Carolina and Wash- steel, and refractories industries. Primary 
ington. Olivine was ground to various U.S. magnesium compound producers are 
grades for consumption by the foundry, shown in table 2. 


Table 2.—Current magnesium compound producers, by raw material source, 
location, and production capacity 


Capacity 
Raw material source and producing company Location rt tons 
Ns am 
Magnesite: Basic, Inc _ - - - - - - - ---- -------------—- Gabbe, Ter 150,000 
e brines: 
Great Salt Lake Minerals & Chemicals Cor en Utah «mum 100,000 
Kaiser Aluminum & Chemical Cord endover, Utah___________ 50,000 
Well brines: 
The Dow Chemical Co -----------------------—- Ludington, Mich 300,000 
DG issn aaa 8 Midland, Mich... 75,000 
Martin Marietta Chemicals________._______----- Manistee, Mich _________-_~ 350,000 
Morton Chemical choo0ooo „% ert ate eerie 5,000 
Seawater: 
Barcron Oo oie eee See ee eee Lewes, Del! 5,000 
Basic Magnesia, Inne Port St. Joe, Fla 100,000 
The Dow Chemical Co `- ----------------------- Freeport, Tex_____________ 75,000 
Harbison-Walker Refractories cho Cape May, N.. 100,000 
Kaiser Aluminum & Chemical Cord Moss Landing, Calif________- 150,000 
Merck & Co., Inneee⁸ꝑ South San Francisco, Calif _ _ _ 15,000 
Western Magnesium Cor Chula Vista, Cali 5,000 
Total tma m Lu T Uu MED P 1,480,000 


CONSUMPTION AND USES 


The major portion of U.S. magnesium Caustic-calcined and specified magnesias 
compound production was converted to re- were also used to prepare animal feeds, 
fractory products such as refractory brick.  fertilizers, construction materials, chemi- 
The chemical processing and pharmaceuti-  cals, electrical heating rods, fluxes, petrole- 
cal industries provided a strong market for um additives, and rayon. 
caustic-calcined and specified magnesias. 


Table 3.—Magnesium compounds shipped and used in the United States 


1981 1982 

Quantity Value Quantity Value 

(short (thou- (short (thou- 

tons) sands) tons) sands) 
Caustic-calcined! and specified (USP and technical) magnesias _ _ _ _ _ _ 160,067 $58,420 147,525 $56,363 
Refractory magnesia __ _ aa 615,661 146,903 453,163 112,101 
Magnesium hydroxide (100% MglOH)z)“n“nllll 415,009 47,922 357,060 41,597 
Magnesium sulfate (anhydrous and hydrous) - )) 33,246 8,120 46,524 11,326 
Precipitated magnesium carbonatet 4,002 900 4,000 900 


1Excludes material produced as an intermediate step in the manufacture of other magnesium compounds. 


Table 4.—Domestic shipments of caustic-calcined and specified magnesias, by use 


(Short tons) 
Use ' 1980 1981 1982 
Agriculture, nutrition, pharmaceuticals: | | 

MENG rl. MENACE W W 
FC — o s ku a ay eo lee Dd eee en Oey ne teu M uere W W 
Medicinals and pharmaceutical 598 W W 
Sugar and candy U U l... mne a SZ mee Mu ei eue ELLA LLL W W 
Winemaking. - - -------------------------- F W W 
JͥôÜ¹ nnn. ð⁵² 0myßd dd w ĩͤ- v sn ER 598 W W 


See footnotes at end of table. 
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Table 4.—Domestic shipments of caustic-calcined and specified magnesias, by use 


—Continued 
(Short tons) 
Use 1980 1981 1982 
Construction materials: 
Insulation and wallboard ___ _ _ _ w w w 
Oxychloride and oxysulfate cement W W W 
7/õ.ͥ ͥ ⁰ (ww = W 
Chemical processing, manufacturing, metallurgical: 
aa php. m 6 ES oi a ee Ee E. 23, 632 19,330 17,591 
Electrical heating rod W 
•öÄ§Üd9G9ßeßr“ dd ͤ 8 26,012 W 
Petroleum additive. _____________________________ Le 57,581 9,482 
Pulband püpef =; uu a ia he eee s W 
COMING uno euim d vv LE 29,406 W 
ETT o EAEE re EE A ĩðW y y Ns eMe | W 
R puis PERSE COE RC TOREM etat MON een eae ati 18,688 13,819 
Stack-gas scrubbing __________________________ Lee W W 
Uranium processing __ - - - - - -----------------—-——-—-———--——-——-——-—- 4,322 W 
Water treatment W 
II repr E 97,060 76,911 40,892 
e Duru e ß a eni ene 59,645 83,156 ; 
Grand total- t 157303 160,067 147,525 


W Withheld to avoid disclosing company proprietary data; included with “Unspecified.” 
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Figure 1.—Consumption and shipments of magnesia in the United States. 
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PRICES 


The Chemical Marketing Reporter pub- 
lished the following prices, at yearend: mag- 
nesia, natural, technical, heavy, 85% and 
90% (f.o.b. Nevada), $222 and $255 per short 
ton, respectively; magnesium chloride, hy- 
drous, 99%, flake, $290 per ton; magne- 


sium carbonate, light, technical (freight- 
equalized), $0.73 to $0.78 per pound; magne- 
sium hydroxide, NF, powder (freight- 
equalized), $0.78 per pound; and magnesium 
sulfate, technical, $0.121 per pound. 


FOREIGN TRADE 


U.S. exports of crude and processed com- 
pounds, such as dead-burned magnesia and 
magnesite and crude, caustic-calcined lump 
or ground magnesite, declined significantly 
from those of 1980 and 1981 in both quanti- 
ty and value. 


Total imports of crude and processed 
magnesite were significantly less than those 
of 1981 in quantity and value. Additional 
Magnesium compounds valued at almost 
$8 million were also imported. 


Table 5.—U.S. exports of magnesite and magiiesia, by country 


Magnesite and esia, Magnesite, n.e.c., including crude 
dead-burhed | caustic-calcined, lump or ground 
Country 1981 1982 | 1981 1982 

Quantity Value Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) 
Argentina — z Be 1,354 $527 1,221 $546 
Australia 240 858 58 88 3,220 1,391 2,690 709 
Belgium- Luxembourg 18 4 T m 679 493 1,066 737 
Brazilil zu ies are De 495 352 172 137 
Canada__________ 17,080 3,903 10,054 2,269 24,238 7,423 12,434 4,761 
Colombia 1.042 132 1,030 131 141 133 156 165 
Franfdte 128 41 23 17 202 195 188 184 

Germany, Federal 

Republic off 46 14 AES 8 611 366 687 612 
Italy??? 2. A EN a 317 274 574 525 
Japan 31 650 51 30 31 2 5 
Mexico 518 118 721 163 828 761 515 376 
Netherlands 390 88 y REN 110 100 288 274 
New Zealand ees ae == MM 203 222 102 129 
Spain ___________ NM UN saz ae 151 96 437 279 
Sweden__________ ae EM 2s xe 191 169 161 192 
United Kingdom 239 65 EM £ 50 396 130 158 
Venezuela ________ 231 52 46 10 2,764 1,062 2,015 874 
C 963 245 287 72 641 568 287 262 
Totaal 20,926 4,727 12,869 2,721 36,683 14,559 23,125 10,925 


Table 6.—U.S. imports for consumption of crude and processed magnesite, by country 


Country 


Lump or ground caustic-calcined magnesia:! 


Australia... _ 6 n seii oet ot a ee ty 


Japin p ñ . 88 
Netherlands —UPT 
III ³oÜ¹wei y a Lr List 


r 
Uni 


See footnotes at end of table. 


1981 1982 
Quantity Value Quantity Value 
(short tons) (thousands)  (shorttons) (thousands) 
S "—- 220 $55 
TN E EE 1,559 323 
2,461 $133 4,101 214 
8,144 1,917 4,023 927 
315 £ sss 
40 11 2,447 311 
25 669 143 
311 69 812 76 
103 21 28 6 
12,065 2,177 13,959 
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Table 6.—U.S. imports for consumption of crude and processed magnesite, by country 


—Continued 
1981 1982 
Country Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 


Dead -burned and grain magnesia and periclase: 
Not containing lime or not over 4% lime: 


razze AE K 8 8,587 $1,363 2,746 $474 
Chill gang mua m ene kasus em 11 12,528 1,222 
reece oenn nana a ð Ku LL TE. 8,818 2,361 8,277 1,285 
öĩÜ5 ð m 88 38,411 12,417 33,868 10,500 
Japan S =u Et I ĩðͤ cU dle c Slam: fa 19,568 6,645 391 624 
MeXICO Lui ime ett LL D et 7 161 2 
GGyhhX;Xͤ/m;;; ³·¹ ⁰⁰¶dʒdʒ en LL 66 32 142 57 
/ ͥ·¹·AiAAAAdͥBe e ne te 76,009 22,990 57,952 14,162 
Containing over 4% lime: 
USLTIB o ccn eens ine ee ĩð K ee e 3 1 544 229 
da gp MERERETUR 535 59 292 22 
China ue tero sh el dcr ae - 23 4 
Germany, Federal Republic of 233 57 294 90 
o2. DD 8 TT ia, 379 14 
Guinea ne S s | eee 88 __ mi 5 (2) 
Ireland —— c suum 8 5 (2) T; PN 
Japan o c o re S cavo Li RA D E 25 7 17 5 
United Kingdouhhnsse „ e um 13 2 


Totilo chuc testen Lue c. 801 124 1,567 426 


Total dead-burned and grain magnesia and 
ago o Me TER 76,810 23,114 59,519 14,588 


1In addition, crude magnesite was imported as follows: 1981—Canada, 162 short tons ($7); Brazil, 8,819 short tons 
($1,500); Ireland, 2,425 short tons ($671); the Federal Republic of Germany, 785 short tons ($55); India, 64 short tons ($1); 
and Japan, 11 short tons ($2). 1982—Canada, 83 short tons ($5); the United Kingdom, 28 short tons ($6); Greece, 3,133 short 
tons ($293); India, 60 short tons ($1); and Japan, 1 short ton ($1). 

Wess than 1/2 unit. 


Table 7.—U.S. imports for consumption of magnesium compounds 


Oxide or Magnesium Magnesium Magnesium AD m Magn eum 
calcined ` carbonate! chloride chloride (épsom saltè: -BHdcomipounds 
us magnesia (precipitated) (anhydrous) (other) and kiegerite) ns. pf? Í 
r | Ó————ÓÁ— 
pre M. ue bred Maias Sian Mens prid M. ue uam Max p value 
(thou- (thou- (thou- ou- (thou- (thou- 

(short (short (short (short (short (short 

tons) ds tons $58? sands tons 58 tons tons) sands) 
1980 1468 $1,871 117 $211 61 $20 355 $93 30,031 $1,674 4,092 $2,038 
1981 __ 1,537 2,419 212 362 40 20 592 161 30,233 1,852 2,168 1,421 


1982 __ 3,217 3,766 173 210 26 11 1,086 197 37,605 2,184 2,690 1,537 


!In addition, magnesium carbonate, not precipitated, was imported as follows: 1980—41 short tons ($36,357); 1981—119 
short tons ($97); and 1982—125 short tons ($69). 
2Includes magnesium silicofluoride or fluosilicate and calcined magnesium. 
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Figure 2.— Value of U.S. exports and imports of magnesia. 


WORLD REVIEW 


World production of magnesite and syn- 
thetic magnesia met world demand for the 
manufacture of refractory, and caustic- 
calcined and specified magnesias. Most pro- 


ducing nations derived magnesia from 
magnesite, but countries such as the United 


States, Ireland, and Israel used natural 
brines. 


MAGNESIUM COMPOUNDS 


575 


Table 8.—Magnesite: World production, by country! 


(Short tons) 

Country 1978 1979 1980 1981P 1982* 
Australia 23,534 32,299 35,492 29, 28,900 
% e E ee hs ts 1,082,821 1,216,563 1,453,017 1,277,414 1,268,000 
| LT IA S S S s s ecce 239,499 292,186 348,166 314,055 330,000 
Canadi P o s seine 88 39,000 58,000 69,000 76,000 75, 000 
Ching! = So a x p S= 2,000,000 2,200,000 2,200,000 2,200,000 2,200,000 
Colomba 1.543 1,744 1,744 °1 800 1,800 
Czechoslovakia 725, 320 720,911 734,139 732, 000 728, 000 

177õöĩ5⁵ gf ]ð2Kv 88 1.497, 824 1,166,477 1,286,394 909,674 882,000 
India sna So echt as ee oe 56,539 424, 020 408,486 499,798 408,000 
Iran 4. o et ⁰⁰⁰ ls eee 5,500 5,500 4,400 4,400 5, 
„ eee ee bere 4,400 “4,400 1 10 10 
Korea, North? -------------------—— 1,720,000 2,010,000 2,040,000 2,040,000 2,040,000 

L2 i le o EE EE ĩͤ y 522 83,814 89,971 86,987 . * €94,000 94,000 
New Zealand ~- - -------------------—- 926 (5) — 340 330 
Fr. mue 2 S m 23 2,945 3,029 858 180 830 
Poland ——. ] ³ is eos a 26,125 22,046 21,605 12,500 18,000 
South Africa, Republic o 41,234 172,021 86,871 62,343 $35,193 
Spain ___ QUUM TNR COMER 337,911 420,936 557,258 €550,000 500,000 
Turkey.__________________________ 460,768 804,071 910,451 864,174 860,000 
USSR a ccu 8 2,090,000 2,150,000 2,200,000 2,290,000 2,370,000 
United States W W W W W 
VugoslaviaK. 367,069 "323,313 288,630 330,336 $361,558 
Zimbabwe________________________- 12,483 93,140 86,219 66,352 66,000 

% ³˙Ü¹Üꝗ»ᷣ. %ͤ d ⁰ꝛ 88 111,279,255 112,110,627 12,819,718 12,355,614 12,268,121 
eEstimated. Preliminary. Revised. W Withheld to avoid disclosing company proprietary data. 
Figures represent crude salable magnesite. In addition to the countries listed, Bulgaria produced magnesite, but 


output is not reported quantitatively, and available general information is inadequate for formulation of reliable 
estimates of output levels. Table includes data available through Apr. 27, 1983. 

2Series reflects output of marketable concentrates. Production of crude ore was as follows, in short tons: 1978—451,877; 
1979—651,583; 1980—803,268; 1981—676,760; and 1982—705,000 (estimated). 

3Magnesitic dolomite and brucite. Figures reestimated on the basis of reported tonnage dollar value. 


*Year beginning Mar. 21 of that stated. 
5Revised to zero. 
Reported figure. 


TECHNOLOGY 


A report reviewed the current state of the 
art of chemically bonded refractories. Areas 
that required research and development 
work to improve ceramic materials were 
described.? 

A thorough discussion of magnesia as a 
refractory material was presented. The au- 
thor defined some industry terminology and 
discussed subjects such as uses of magnesia, 
sources and origins of natural magnesia, 
grades of natural and synthetic magnesias, 
and world production capacities.? 

A discussion of the mineral olivine as a 
refractory was presented. 

The First European Symposium on the 
Use of Olivine Pellets was held at Hel- 


singór, Denmark, October 5-6, 1982. Confer- 
ence participants reported the results of 
blast furnace tests using pelletized olivine 
as an additive to the melt.5 


1Physical scientist, Division of Nonferrous Metals. 

2Kalyoncu, R. S. Chemically Bonded Refractories—A 
1 of the State of the Art. BuMines IC 8878, 1982, 

PP 

3Mikami, H. M. Refractory Magnesia. Proc. Raw Materi- 
als for Refractories Conf., U.S. Dept. of the Interior, 
BuMines, Univ. Alabama, Tuscaloosa, Feb. 8-9, 1982, 
pp. 179-219. 

Wilson, R. C. A Review of Olivine as a Refractory Raw 
Material. Proc. Raw Materials for Refractories Conf., U.S. 
Dept. of the Interior, BuMines, Univ. Alabama, Tuscaloo- 
sa, Feb. 8-9, 1982, pp. 254-263. 

5Metal Bulletin Monthly. LKAB's Push for Olivine. 
No. 147, March 1983, pp. 53-54. 
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Manganese 


By Thomas S. Jones? 


There was neither production nor ship- 
ment of manganese ore containing 35% or 
more manganese in the United States in 
1982. Lower grade manganiferous ores were 
produced and/or shipped in Minnesota and 
South Carolina, the quantities being much 
reduced from those of 1981. Imports of 
ferromanganese, silicomanganese, manga- 
nese metal, and especially of manganese ore 
all decreased significantly compared with 
those of 1981. Compared with manganese 
imported as ore, in 1982 nearly four times 
as much manganese was imported as man- 
ganese ferroalloys and metal combined, 
mainly as ferromanganese. Levels of domes- 
tic production and consumption of manga- 


nese ferroalloys were among the lowest 
since the 1930's, largely because of condi- 
tions in the steel industry. Deliveries of ore 
from Government stockpile excesses by the 
General Services Administration (GSA) 
were at a greatly decreased rate. 

Domestic Data Coverage.—Domestic pro- 
duction data for manganese are developed 
by the Bureau of Mines from three sepa- 
rate, voluntary surveys of U.S. operations. 
Typical of these surveys is the Manganese 
and Manganiferous Ores survey. Of the four 
operations to which a survey request was 
sent, 100% responded, representing 100% of 
the total production shown in table 2. 


Table 1.—Salient manganese statistics in the United States 


(Short tons) 
1978 1979 1980 1981 1982 
Manganese ore (35% or more Mn): 
Imports,general_______ _ _ 547,820 499,782 697,516 639,141 237,759 
Consumption 1,281,479 1. 372,190 1,070,775 1, 076, 631 608,741 
Manganiferous ore (5% to 35% Mn): 
Production (shipments _________________ 312,124 240,696 173,887 ™174,760 31,509 
Ferromanganese 
Production ~- ---------------------—- 272,530 317,102 189,472 192,690 119,000 
Expor xc co cese um k sa EL Ee 9,433 25,344 11,686 14,925 10,311 
Imports for consumption - ~- - - - - - -- ------—-— 680,399 821,213 605,703 671,178 492,708 
Consumption cre 985,623 976,482 789,076 820,921 439,197 
"Revised. 
Legislation and Government  Pro- 1983. This solicitation was open to any 


grams.—No sales of Government manga- 
nese stockpile excesses were reported by 
GSA in 1982. On October 7, GSA announced 
the offering for sale of approximately 51,045 
short tons? of chemical-grade manganese 
ore under Solicitation of Offers for Manga- 
nese Ore, Chemical Grade, Types A and B, 
ORES-258. GSA limited sales under ORES- 
258 to 25,000 tons through September 30, 


party and did not require that ore pur- 
chased under it be consumed in the United 
States. The chemical-grade ore being offer- 
ed for sale was identified as being about 
one-half each of Moroccan and Cuban origin 
plus small quantities of Indian and Fiji 
Island origin. 

Government stockpile physical invento- 
ries of manganese items declined at the 
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lowest rate since 1967, when shipments 
began to exceed acquisitions, if any. The 
rate of shipment of previously sold excesses 
slowed progressively in 1982, and shipments 
stopped altogether in the fourth quarter. 
Changes in yearend inventories were a 
decrease of 51,390 tons for stockpile-grade 
metallurgical ore to 2,690,689 tons and a 
decrease of 10,368 tons for stockpile-grade 
natural battery ore to 198,652 tons. Invento- 
ries remained unchanged for other items as 
follows, in tons: nonstockpile-grade natural 
battery ore, 33,761; synthetic manganese 


dioxide, 3,011; chemical ore, 221,045; 
nonstockpile-grade metallurgical ore, 
960,942; high-carbon ferromanganese, 


599,978; medium-carbon ferromanganese, 
28,920; silicomanganese, 23,574; and electro- 
lytic metal, 14,172. Yearend physical inven- 
tories included approximately 280,000 tons 
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of metallurgical ore and 13,000 tons of 
natural battery ore that had been sold but 
not yet shipped. 

It was announced in December that GSA 
would begin a program of upgrading ore in 
the National Defense Stockpile into high- 
carbon ferromanganese and high-carbon 
ferrochromium. Under this program, 
577,000 tons of high-carbon ferromanganese 
and 519,000 tons of high-carbon ferrochro- 
mium were to be produced over a 10-year 
period. This program was an outgrowth of 
an investigation of the U.S. ferroalloy in- 
dustry begun by the U.S. Department of 
Commerce in 1981 under section 232 of the 
Trade Expansion Act of 1962. Two objec- 
tives of the upgrading program were to 
improve stockpile readiness and to main- 
tain domestic ferroalloy furnace and proc- 
essing capacity. 


DOMESTIC PRODUCTION 


No manganese ore, concentrate, or nod- 
ules, containing 35% or more manganese, 
was produced or shipped in the United 
States. Ferruginous manganese ores or con- 
centrates containing 10% to 35% manga- 
nese were not produced, only shipped on a 
much curtailed basis from the Cuyuna 
Range of Minnesota; production in New 
Mexico had ended in 1981. Manganiferous 


schist, clay, or other earthy material asso- 
ciated with the manganiferous member of 
the Battleground schist of the Kings Moun- 
tain area was mined in Cherokee County, 
S.C., by brick manufacturers or contractors 
for use in coloring brick. This latter materi- 
al, reported in table 2, ranged in manganese 
content from 5% to 15% but averaged less 
than 10%. 


Table 2.—Manganiferous ore shipped’ in the United States, by type and State 
(Short tons) 


Type and State 


Ferruginous manganese ore (10% to 35% Mn, natural): 


Minnesota —— nn ⁰⁰y oe eas 
New Mexico |... _ _ _ _ „ 


Total] ]˙Ü˙»1l0A˖ͤ·ͥ VH»²—q! . umu uD Es 


Manganiferous iron ore (5% to 10% Mn, natural): 


South Carolina 


1981 1982 
Man- Man- 
Gross 
; ganese ; ganese 
weight content weight content 
e 139,571 20,112 16,307 2,659 
3 12,741 1,453 ve ao 
3 152,312 22,165 16,307 2,659 
rus e 122,448 2,160 15,202 1,325 
3 1174, 760 24,325 31,509 3,984 
icu ea $2,889,669 XX $293,214 XX 


T Revised. XX Not applicable. 

1Shipments are used as the measure of manganiferous ore production for compiling U.S. mineral production value. 
They are taken at the point at which the material is considered to be in marketable form for the consumer. Besides direct- 
shipping ore, they include, without duplication, concentrate and nodules made from domestic ores. 


iscellaneous ore. 


CONSUMPTION, USES, AND STOCKS 


Consumption of manganese as ferroal- 
loys, metal, and direct-charged ore, as re- 
ported to the Bureau of Mines by consum- 


ers, totaled 10.8 pounds per ton of raw steel 
produced. This calculation was based on 
a preliminary figure of 73,900,000 tons 
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for production of raw steel as ingots, 
continuous- or pressure-cast blooms, billet, 
slabs, etc., and steel castings. In terms of 
contained manganese, makeup of the 10.8- 
pound total was ferromanganese, 8.9; silico- 
manganese, 1.7; spiegeleisen, none; metal, 
0.2; and manganese ore containing 35% or 
more manganese, negligible. The compara- 
ble 1981 total, on the same basis, was 12.0 
pounds with ferromanganese at 10.3; silico- 
manganese at 1.5; spiegeleisen, negligible; 
metal at 0.2; and ore, negligible. In 1982, 
consumption of manganese as manganese 
ore in making pig iron or equivalent hot 
metal was approximately 1.0 pound per ton 
of raw steel produced. This ratio was the 
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same as in 1981 and 1980. 

Within a domestic ferroalloy industry 
whose operating rate sank at one period 
during the year below 20% of normal capac- 
ity, domestic producers of manganese fer- 
roalloys cut back on production and shut 
down plants temporarily or for an indefinite 
period. For ferromanganese, production was 
the lowest since 1932; for silicomanganese, 
production was the lowest since the Bureau 
of Mines began publishing this statistic a 
quarter century ago. Helping cause the 
severe production declines were both a two- 
fifths decrease in steel output and inventory 
reduction programs by producers. 


Table 3.—Consumption and industry stocks of manganese ore! in the United States, by 


use 
(Short tons) 
Co ti Stocks, 
Use 5 Dec. 31, 
1981 1982 1982 

Manganese alloys and metal - - - -- - ------------------------- 744,832 412,280 367,119 
Pig iron and stee·ul „„ 147,812 83,906 104,610 
Dry cells, chemicals, miscellaneous__________ 183,987 112,555 219,707 
Total ua ß es ee Sa 1,076,631 608,741 151,436 


!Containing 35% or more manganese (natural) foreign ore plus small quantities from U.S. Government excess 


Stockpile disposals. 


Table 4.—Consumption by end use, and industry stocks of manganese ferroalloys and 
metal in the United States in 1982 


(Short tons, gross weight) 


F 
ae Silico- 8 _ 
End use High Medium manga- piege 1 
and low nese eisen metal! 
carbon 
Steel: 
CAPO ES 210,633 58,784 66,601 A 5,085 
Stainless and heat-resistin ggg 7,472 645 3,178 zt 1,808 
III a a 36,926 8,318 18,343 as 687 
High-strength low-alloůꝛʒꝛ•—ꝛ „„ 534 7,032 6,823 — 704 
ESCÓIG.— oe a ee yd IS uL ee 16 87 317 m 80 
Tool. ntu e ttp a y 179 26 36 P 52 
Unspecified ...— eee eee enm 302 90 551 zu — 
el!!! 345,062 74,982 96,849 E 8,411 
Cagtiróng rol ³⁰. md hw ene herent 12,543 434 1,196 ra 10 
.. "MM 
loys (exclu oy steels and superalloys) ________ ~~ ; ; i 

llaneous and unspecified... - -- - -----------——- 3,549 534 215 a 388 
Total consumption _—--------------------- 362,667 16,530 105,645 82 17,141 

Stocks, Dec. 31 
Senn 161,925 10,928 7,863 W W 
C ---------------------------—- 34,676 35,404 28,167 W W 
Total stocks_ .—— - - -- ----- ~- ------------- 196,601 46,332 36,030 7 7,415 


W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous and unspecified” where 


applicable. 
Virtually all electrolytic. 
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Table 5.—Ferromanganese and silicomanganese produced in the United States and 
manganese ore consumed in their manufacture 


Production 
Manganese ore! 
Ferromanganese E consumed? 
8 8 (gross weight, short tons) 
Year 8 ganese hie ton of 
roes (gross erroman- 
weight Manganese content weight, Total ganese and 
(short short tons quantity silicoman- 
tons) Percent Short tons ganese 
made? 
1 (Co PEPPER ERES u sus : 80.6 219,707 142,000 831,566 1.9 
ff PEER uerum aum cc 817,102 80.2 254,389 165,000 910,794 1.8 
1980 Z= = ea PA Ee z 189,472 79.7 150,982 188,000 126,121 1.9 
// ¹i -•d8 192,690 80.0 154, 156 173,000 742,579 2.0 
% ³˙ 1A 8 119,000 82.0 97,500 69,000 412,000 2.2 


1Containing 35% or more manganese (natural); foreign ore plus small quantities from U.S. Government excess 


stockpile disposals. 


2Includes ore used in producing silicomanganese and metal. 


SRatio of ore consumed to ferromanganese produced if silicomanganese is considered a special grade of ferroman- 


ganese. Includes ore used in producing silicomanganese. 
“Rounded. 


Electrolytic Manganese Metal.—All 
manganese metal produced domestically 
was electrolytic metal. The same is believed 
to be true for that imported and that 
consumed. Some low- or medium-carbon 
ferromanganese, such as the domestically 
produced Massive Manganese or the im- 
ported Gimel Metal, and some manganese- 
aluminum additives may have been errone- 
ously reported by consumers as manganese 
metal. The metal that was used to make 
manganese-aluminum additives is included 
in table 4 under the “Alloys (excluding alloy 
steels and superalloys)” category. 

At 18,589 tons, production of electrolytic 
manganese metal was the lowest in over a 
decade. Production was by three companies 
at three plants: Elkem Metals Co., Marietta, 
Ohio; Foote Mineral Co., New Johnsonville, 
Tenn.; and Kerr-McGee Chemical Corp., 
Hamilton (Aberdeen), Miss. 

Ferromanganese.—Domestic production 
was by four companies at four locations; no 
blast furnaces were used. Electric furnaces 
were used to produce ferromanganese for 
shipment by three companies at three 
plants: Elkem Metals, Marietta, Ohio; 
Roane Alloys Div., Rockwood, Tenn.; and 
SKW Alloys Inc., Calvert City, Ky. Fused- 
salt electrolysis was used by Chemetals 
Corp. at Kingwood, W. Va., to make low- 
and medium-carbon ferromanganese sold 
under the trade name of Massive Manga- 
nese. Shipments of ferromanganese from 
U.S. furnaces decreased by nearly one-half 
to 98,000 tons compared with 188,000 tons in 


1981. Shipments in 1980 and 1979 were 
194,000 tons and 330,000 tons, respectively. 

The ferromanganese production reported 
in the various tables is net production; that 
is, the quantity of ferromanganese produced 
for shipment outside the producing ferroal- 
loy facility. It does not include the remelt 
material: that is, the fines, offgrade, or 
other ferromanganese output of the furnace 
that was fed back to the furnace or lost in 
the plant, and which is included in gross 
production data reported by the furnace 
operator. 

Silicomanganese.—Domestic production 
for shipment was in electric furnaces by five 
companies at five plants: Autl4an Manga- 
nese Corp., Theodore (Mobile), Ala.; Elkem 
Metals, Marietta, Ohio; Globe Metallurgical 
Div., Interlake Inc., Beverly, Ohio; Roane 
Alloys, Rockwood, Tenn.; and SKW Alloys, 
Calvert City, Ky. Production quantities in 
table 5 are net and do not include silicoman- 
ganese produced for use in the same plant 
as an intermediate for the production of 
medium- or low-carbon ferromanganese. 
Shipments of silicomanganese from U.S. 
furnaces dropped by three-fifths to 83,000 
tons compared with 173,000 tons in 1981. 
Shipments in 1980 and 1979 were 162,000 
tons and 167,000 tons, respectively. End-use 
consumption of silicomanganese—that is, 
consumption outside the ferroalloy plants— 
rose to 24.1% of ferromanganese consump- 
tion in 1982, compared with 19.0% in 1981 
and 19.7% in 1980. 

Spiegeleisen.—There was no domestic 
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production of spiegeleisen, and reported 
consumption was negligible. 

Pig Iron.—A total of 274,000 tons of 
manganese-bearing ores containing 5% or 
more manganese (natural) was consumed in 
production of pig iron or its equivalent hot 
metal. Domestic sources supplied 188,000 
tons, all of which was manganiferous iron 
ore containing 5% to 10% manganese. For- 
eign sources supplied 86,000 tons, of which 
all but 2,000 tons was manganese ore con- 
taining more than 35% manganese. 

Battery and Miscellaneous Industries.— 
The ore reported in table 3 includes that 
consumed in making synthetic manganese 
dioxide by both electrolytic and chemical 
means but does not include consumption of 
synthetic dioxide. Although some synthetic 
dioxide is used for chemical purposes, most 
of it is used in manufacturing dry-cell 
batteries, particularly the alkaline-man- 
ganese dioxide type. Synthetic dioxide is 
also used as a blend with natural ore in 
carbon-zinc dry cells, mainly in the heavy- 
duty type. 

Domestic capacity for synthetic manga- 
nese dioxide appeared on the verge of signif- 
icant increase. Toward yearend, Chemetals 
began production of chemical manganese 
dioxide at its Baltimore, Md., plant, using 
new facilities with an annual capacity for 
dioxide of 6,600 tons. Foote Mineral com- 
pleted and put into operation at its New 
Johnsonville, Tenn., location a pilot plant 
for electrolytic manganese dioxide. Kerr- 
McGee contracted with Rust Engineering 
Co. for a cost study of a plant capable of 
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producing 10,000 to 12,000 tons of manga- 
nese dioxide annually. The proposed plant 
would be at Hamilton, Miss., adjacent to 
Kerr-McGee's existing facilities for manga- 
nese metal and various chemicals. Kerr- 
McGee stated the proposed plant would 
approximately double the company's pro- 
duction capacity for manganese dioxide, 
presently 12,000 tons per year at a plant in 
Henderson, Nev. 

Major manufacturers of dry-cell batteries 
reported their sales held up well in spite of 
generally unfavorable economic conditions. 
The Battery Products Div. of Union Carbide 
completed a research and development cen- 
ter at Westlake, Ohio. The Duracell Inc. 
subsidiary of Dart & Kraft Inc., expanded 
internationally by acquiring the continen- 
tal European battery business of British 
Ever Ready Ltd. In transactions beginning 
in the latter part of the year, Inco Ltd. of 
Canada sold RAYOVAC Corp. of Madison, 
Wis. then a part of Inco ElectroEnergy 
Corp., to a group of private investors. RAY- 
OVAC’S battery operations include produc- 
tion of electrolytic manganese dioxide by 
ESB Materials Co. at Covington, Tenn. 

American Minerals Inc., which special- 
izes in grinding manganese ore, closed its 
plant at Philadelphia, Pa., and moved its 
facilities there to a larger plant near Wil- 
mington, Del. The Wilmington plant had 
been purchased from C-E Minerals, a sub- 
sidiary of Combustion Engineering Inc., 
which had been grinding manganese ore 
and other materials at the plant. 


PRICES 


Manganese Ore.—All manganese ore 
prices are negotiated. Prices depend primar- 
ily on manganese content but also on other 
chemical constituents, and on physical 
character, quantity, delivery terms, ocean 
freight rates, insurance, inclusion or exclu- 
sion of duties if applicable, buyer's needs, 
and availability of ores having the specifica- 
tions desired. Trade journal quotations re- 
flect the editor's evaluation of the market. 
Information on contract prices for 1982 
delivery of metallurgical ore to the United 
States was sparse, partly because ore buy- 
ing for Elkem Metals was being conducted 
through the parent firm of Elkem AS in 
Norway. À representative average 1982 
price for metallurgical ore containing 48% 
manganese of about $1.58 per long ton unit, 


c.i.f. U.S. ports, was judged to have been 
established as of midyear. This price repre- 
sented a reduction from the 1981 average 
price of $1.72, in line with a worldwide 
trend of decreasing price that began with 
contracts negotiated by Japanese buyers in 
March and then by European consumers 
shortly afterwards. 

Manganese Alloys.—Published price quo- 
tations indicated that domestic producers 
attempted to keep prices steady in spite of 
falling demand from the steel industry. 
However, competition from imported mate- 
rial priced progressively lower reportedly 
led to discounting by domestic producers. 
The two list prices of $530 and $490 per long 
ton of alloy, f.o.b. shipping point, for stand- 
ard high-carbon ferromanganese with a 
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minimum manganese content of 78% were 
reduced to only one in late January when 
Elkem Metals withdrew its list price of 
$530. The nominal $490 price that remained 
throughout the year was in contrast to an 
overall decline of roughly 10% in the price 
of imported high-carbon ferromanganese of 
the same manganese content. For imported 
material, the price range went from $400 to 
$430 in January to $365 to $380 in Novem- 
ber and thereafter, per long ton of alloy, 
f.o.b. Pittsburgh or Chicago warehouse. The 
price of domestic silicomanganese began the 
year at 26.5 cents per pound of alloy, f.o.b. 
producer, but declined to 24.5 cents in late 
January when Elkem Metals lowered its 
price and other producers followed suit. No 
further price change was announced. The 
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price of imported silicomanganese fell more 
sharply than that for imported standard 
ferromanganese, dropping from a range in 
January of 22.5 to 23.5 cents per pound of 
alloy, f.o.b. warehouse, to a range in Novem- 
ber and thereafter of 16.5 to 18 cents, an 
overall decrease of about 25%. 

Manganese Metal.—Two of the three do- 
mestic producers attempted to raise the 
price of standard and comparable grades of 
electrolytic manganese metal to 80 cents 
from 70 cents per pound for bulk shipments, 
f.o.b. producer plant, effective January 1. 
However, the increase was retracted in 
June as the other producer never raised its 
price, and discounting was reportedly being 
practiced by all in order to meet foreign 
competition. 


FOREIGN TRADE 


Ferromanganese exports were 10,311 tons 
valued at $7,517,481 in 1982, compared with 
14,925 tons valued at $12,477,137 in 1981. 
Principal 1982 recipients were Canada, 
7,441 tons; Trinidad and Tobago, 1,762 tons; 
and Mexico, 772 tons. Silicomanganese ex- 
ports in 1982 totaled 2,952 tons with a value 
of $1,531,654, compared with 3,941 tons 
valued at $2,171,783 in 1981. Trinidad and 
Tobago, with 2,318 tons, was the princi- 
pal recipient in 1982. Exports classified 
as “manganese and manganese alloys, 
wrought or unwrought, and waste and 
scrap’ were, at 2,948 tons with a value of 
$3,860,730, higher than in 1981, in which 
year the corresponding totals were 2,523 
tons and $3,979,619. Material in this classifi- 
cation was reported as exported to 26 coun- 
tries in 1982, of which the leading recipients 
were Sweden, 578 tons; the Netherlands, 
574 tons; Canada, 487 tons; the Federal 
Republic of Germany, 185 tons; and Brazil, 
162 tons. This classification included 
electrolytic manganese metal and certain 
nonferrous manganese-rich products such 
as manganese-aluminum briquets. 

Exports of ore and concentrate containing 
5% or more manganese were 28,560 tons 
with a value of $2,510,226, compared with 
65,064 tons valued at $5,132,190 in 1981. 
Practically all of the 1982 exports consisted 
of shipments to Canada, 17,203 tons; Mexi- 
co, 8,804 tons; Colombia, 1,653 tons; and 
Ecuador, 606 tons. Much of the tonnage to 
Canada and Mexico is believed to have been 
metallurgical ore obtained from excess Gov- 
ernment stocks, whereas most of that 
exported elsewhere appears to have been 


imported manganese dioxide ore that may 
or may not have been ground, blended, or 
otherwise classified in the United States. 

Imports of manganese ore fell by nearly 
two-thirds overall, as receipts from all 1981 
Source countries were down significantly. 
Distribution of 1982 supply was reported as 
the Republic of South Africa, 55%; Gabon, 
19%; Australia, 16%; Morocco, 4%; Brazil, 
3%; Canada, 2%; and Mexico, 1%. The 
average grade of imported manganese ore 
continued on the low side of 47%, reflecting 
the high proportion of ore from the Repub- 
lic of South Africa plus a transshipment 
from Canada of ore averaging 41% manga- 
nese. Imports of manganiferous ore (more 
than 10% but less than 35% manganese) 
decreased to 1,479 tons, all of which was 
from Mexico with an average manganese 
content of 28%. 

Imports of manganese ferroalloys and 
metal declined but not so precipitously as 
those of ore. The Republic of South Africa 
remained as the leading supplier of ferro- 
manganese and virtually the only source of 
Manganese metal imports, and was the 
third largest supplier of silicomanganese. 
For both ferromanganese and silicoman- 
ganese, about 80% of imports were received 
from the Republic of South Africa plus the 
three other leading source countries: 
France, Mexico, and Brazil for ferroman- 
ganese; and Brazil, Yugoslavia, and Aus- 
tralia for silicomanganese. The average 
manganese content of all ferromanganese 
imports was 78%, the same as in 1981. 

Silicomanganese imports for consumption 
totaled 62,095 tons containing 41,121 tons of 
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manganese in 1982 and 129,005 tons con- 
taining 84,900 tons in 1981. Sources and 
gross weight tonnages in 1982 were as 
follows: Brazil, 12,897; Yugoslavia, 12,511; 
the Republic of South Africa, 12,347; Aus- 
tralia, 11,883; Mexico, 5,209; Norway, 3,441; 
Canada, 1,980; France, 1,605; and Taiwan, 
221. 

Imports for consumption classified as 
unwrought manganese metal were 5,194 
tons, reported as follows: the Republic of 
South Africa, 5,063; Canada, 71; and Aus- 
tralia, 60. Receipts from Australia were 
suspect and of low unit value. An additional 
32 tons of manganese metal waste and scrap 
of low unit value were imported, all from 
Canada. 

Imports for consumption of spiegeleisen 
were reported as 43 tons, of which about 
equal quantities were received from Canada 
and the Federal Republic of Germany. 

Among imports for consumption of inor- 
ganic manganese compounds, those of man- 
ganese dioxide advanced to 19,746 tons com- 
pared with 16,310 tons in 1981. Almost all of 


583 


the 1982 total was apparently battery-grade 
synthetic dioxide: 15,913 tons from Japan; 
2,060 tons from Greece; 1,473 tons from 
Belgium; 219 tons from Ireland; 53 tons 
from Brazil; and 3 tons from the Federal 
Republic of Germany. Manganese sulfate 
imports of variable unit value totaled 74 
tons, of which 64 tons were from Belgium, 
10 tons from the Federal Republic of Ger- 
many, and negligible amounts from Sweden 
and Canada. Imports of potassium perman- 
ganate increased to 873 tons in 1982 versus 
703 tons in 1981; principal sources in both 
years were Spain (515 tons in 1982) and 
China (294 tons in 1982). 

Tariffs.—The respective rates of duty for 
Manganese and manganiferous ore, metal, 
and the principal manganese ferroalloys 
are given in table 7. Tariff rates for ferroal- 
loys were changed to a wholly ad valorem 
basis beginning in 1982, in accordance with 
the staged tariff reductions of the Tokyo 
Round of Multilateral Trade Negotiations. 


Table 6.—U.S. imports! of manganese ore (35% or more Mn), by country 


1981 1982 

Gross Mn Gross Mn 
Country weight content ae weight pert e 

(short short short short 

tons) tons) Sands) tons) tons) Sands) 
Australia 65,762 34,259 $5,028 36,884 18,842 $2,667 
e d oe sem ace 76,252 : 6,291 6,167 2,962 944 
Canada PrE PeR —— 4,242 1,784 153 
/«ꝰV]?1td -n 179,528 90,629 13,582 46,059 23,156 3,514 
MOeKIOD.— c 2 ios ee a 64,982 25,813 4,504 3,278 4) 492 345 
Morocco? `- 25,407 413,594 2,717 9,345 44, 968 
South Africa, Republic of ---------------- 227,211 97,536 10,522 131,782 57,873 8,169 
lll 639,141 300,740 42,643 291,159 111,054 16,160 


1Quantities for general imports and imports for consumption were identical. 
2 After adjustment of data for shipment originally declared as from Australia but subsequently identified as having 


been from Morocco. 
Country of transshipment rather than original source. 


“Includes Bureau of Mines conversion of part of reported data (from apparent MnOz content to Mn content). 
5Data may not add to totals shown because of independent rounding. 


Table 7.—U.S. import duties 


i TSUS Most favored nation (MFN) Non-MFN 
" no. Jan. 1, 1982 Jan. 1, 1987 Jan. 1, 1982 
Ore and concentrate 601.27 Free __ Se ee MS Free 1 cont per pound 
n. 
Ferromanganese 
w-carbon ___________ 606.26 2.6% ad valorem! _ _ _ 2.3% ad valorem. . 22% ad valorem. 

Medium- carbon 606.28 1.4% ad valorem! _ _ _ 1.4% ad valorem_ _ 6.5% ad valorem. 

High- carbon 606.30 1.6% ad valorem! _ _ _ 1.5% ad valorem. _ 10.5% ad valorem. 
Silicomangan ease 606.44 5.2% ad valorem! _ _ _ 3.9% ad valorem. _ 23% ad valorem. 

Bilal. ns oec Lr 632.30 14% ad valorem 14% ad valorem . _ 20% ad valorem. 


1Free from certain countries under Generalized System of Preferences. 
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Table 8.—U.S. imports for consumption of ferromanganese, by country 


1981 1982 
Gross Mn Groes Mn 

Country rem pun ker vicar pipe 5 

sho short short (short 
tons) tons) ande) tons) tons) sands) 
Australia - - - - —- -------------------——- 6,471 5,099 $2,168 6,063 4,159 $1,980 
Brazil sa el md v eee 12,401 9,425 3,676 30,864 23,607 8,853 
China J y 62,422 kd. 21,169 18,360 14,241 5,669 
H BAEENT I AED EE TNT MN ate, mu E 
France . Eee LE 189,498 148, 139 65,729 102, 854 80,729 85,710 
Germany, Federal Republic o 39 33 33 1,252 1,031 691 
aa ee ĩðꝰùZ!n¹¹ę:],C MIU 8 d em E 9,645 1,204 2,646 
sepe ⁵⁵—7' —2e 8 4,949 4,002 2,948 5, 627 4,564 3,334 
Korea, Republeof dss nue 21 16 6 m A "m 
5c NNNM e 45,654 35,786 18,325 34,422 27,400 13,866 
PU öͤͤ vM A 8 5,109 4.069 2,420 1,056 907 965 
)))) ! 32,858 5,630 10,109 19,538 14,966 5,201 
South. Africa, Republic of |... 214,482 212,047 87,118 242,414 188,711 70,269 

J T8 9,508 7, 662 5,005 TH E 
nited Kingdom __ _ _ 14,257 10,659 3,565 16,756 12,585 4,245 
%R. ⁵ð v ĩð EL D 13,503 10, 465 4,343 3,858 2,998 1,063 
77/öÜ·oẽ;!r§ͤ Ee ee ĩͤ Us: 671,178 521,827 226,618 492,708 383,702 154,490 


1Data may not add to totals shown because of independent rounding. 


WORLD REVIEW 


Australia.—Manganese ore produc- 
tion declined again, by about one-fifth to 
1,248,000 tons. Virtually all production was 
by Groote Eylandt Mining Co. Pty. Ltd. 
(Gemco). Gemco’s export shipments were, in 
tons, to Japan, 535,000; Europe, 238,000; the 
Republic of Korea, 77, 000; the United 
States, 66,000; Norway, 37,000; Pakistan, 
28,000; and Taiwan, 18,000; for a total of 
999,000, a minimal increase.’ Shipments of 
323,000 tons for domestic consumption were 
nearly 40% lower. Gemco was conducting 
test production of trial quantities of natural 
battery ore from a portion of its Groote 
Eylandt deposit. 

Belgium.—A new and independent 
company, Belgische Venootschap voor 
Mangaanproduktion (BVM), was formed 
early in 1982 to conduct the manganese 
ferroalloy operations that had been a part 
of the Sadaci Div. of Sadacem NV. Owner- 
ship of BVM was divided equally between 
the Government steel-holding company, 


Société Nationale de Financement et de 
Participations de la Sidérurgie, which con- 
tributed capital, and Sadacem, which con- 
tributed manufacturing facilities at the 
existing plant near Ghent. BVM was 
equipped to produce ferromanganese of all 
grades and silicomanganese, production of 
which ferroalloys had been curtailed for 
some time. 

Brazil.—Exports of manganese ore prod- 
ucts from the Serra do Navio, Amapá Terri- 
tory, operations of Indüstria e Comércio de 
Minérios S.A. (ICOMD via Porto de Santana 
on the Amazon River were 796,000 tons, a 
decrease of about one-seventh from those in 
1981. In 1982, the largest part of exports 
again went to Europe, 563,000 tons. Destina- 
tions of the remainder were Asia, 116,000 
tons; North America, 75,000 tons; and South 
American countries, 42,000 tons. ICOMI 
also shipped just over 200,000 tons to Brazil- 
ian customers, for total shipments of 
996,000 tons.* Production of manganese fer- 
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roalloys increased by about one-sixth over- 
all, advancing to another new record of just 
under 190,000 tons for silicomanganese and 
building again for ferromanganese, to 
133,000 tons. 

As part of the Grande Carajás Develop- 
ment Project, the Government in Septem- 
ber chose state-controlled Cia. Vale do Rio 
Doce (CVRD) to develop the large manga- 
nese resources of the Carajás region, Pará 
state. CVRD's selection was in preference to 
several private parties that had made other 
proposals. CVRD had made a considerable 
investment in development of manganese 
mining in the region, and was producing 
battery ore on a small scale for domestic 
consumption. Full-scale mining was to com- 
mence with the Igarapé Azul (Blue Stream) 
deposits, which have been rated at 
over 40 million tons of ore con- 
taining more than 40% manganese. Initial 
production was targeted at about 500,000 
tons of concentrates per year, to be followed 
by a doubling of production rate within a 
few years. Also projected for the Carajas 
region was installation of both a ferroman- 
ganese plant with an initial capacity of 
about 150,000 tons per year and hydroelec- 
tric facilities. Progress of the manganese 
projects rested upon that of a much larger 
development of iron ore mining already 
underway in the Carajás region, also by 
CVRD. 

Manganese was one of several minerals 
identified as of interest in a new mineral 
province found north of the Amazon River, 
southwest of Serra do Navio. The new 
province, termed Novo Carajas and also in 
Para state, was outlined by aeromagnetic 
surveying. 

France.—Société du Ferromanganese de 
Paris-Outreau (SFPO) was reorganized in 
April, with ownership divided principally 
between Gabonese and French interests, as 
follows: Cie. Miniére de l'Ogooué S.A. 
(COMILOG), the Gabonese manganese ore 
mining company, 35%; Société Nationale 
d'Investissement du Gabon, an agency of 
the Gabonese Government, 20%; Bureau de 
Recherches Géologiques et Miniéres, owned 
by the French Government, 35%; Aciéries 
de Paris et d'Outreau, the predecessor com- 
pany to SFPO and in receivership since 
December 1978, 5.7%; and Cie. Financiére 
de Paris et des Pays-Bas, a French invest- 
ment bank, 4.3%. SFPO has been Western 
Europe's leading producer of ferroman- 
ganese. Its blast furnace plant at Boulogne 
has been both a major supplier of ferroman- 
ganese to the United States and a major 
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consumer of Gabonese ore. 

Blast furnace production of high-carbon 
ferromanganese plus a small amount of 
spiegeleisen was 370,000 tons in 1982, ac- 
cording to preliminary data. 

Gabon.—Manganese ore production 
by COMILOG increased marginally to 
1,667,000 tons at an average manganese 
content of 51%, of which about 1,550,000 
tons was metallurgical and chemical ore, 
and 116,000 tons was battery ore (82% 
MnO;). COMILOG's exports through Pointe 
Noire in the Congo declined 8% to 1,564,000 
tons, of which about 1,468,000 tons was 
metallurgical and chemical ore, and 95,000 
tons was battery ore. Ás in 1981, the majori- 
ty of the exports of metallurgical ore were 
to Western Europe while the majority of the 
exports of battery ore were to the Far East. 
In 1981, the contribution of manganese ore 
to Gabon's total export earnings had fallen 
to 4% as compared with 6% in 1980. United 
States Steel Corp. continued to have the 
largest interest in COMILOG, although its 
shareholding decreased from 41% to 39% in 
1982. A restructuring of France's SFPO in 
April gave Gabonese interests a majority of 
the ownership of that large blast furnace 
producer of ferromanganese. COMILOG's 
share of SFPO became 35% and that of the 
Gabonese Government 20%. 

Ghana.—Exports of manganese ore by 
Ghana National Manganese Corp. dropped 
by one-third to 146,000 tons in 1982. Ore 
produced at the Nsuta Mine was exported 
through the port of Takoradi to the five 
Western European countries of Belgium, 
Ireland, Norway, Spain, and the United 
Kingdom and to Japan.’ A plant to convert 
carbonate ore into oxide nodules and there- 
by extend the life of operations at Nsuta 
was being set up by Fuller Co. of the United 
States. At full capacity, this nodulizing 
plant would be able to process considerably 
more ore than has been produced annually 
in Ghana in recent years. The nodulizing 
process being installed was similar to that . 
of Cía. Minera Autlán S.A. de C.V., in 
Mexico. 

India.—Manganese Ore India Ltd. 
(MOIL) continued with development of 
plans for improving mine operations and for 
establishing plants for producing ferroman- 
ganese, synthetic manganese dioxide, and 
electrolytic manganese metal. These plans 
included beneficiation and sintering plants 
near the Balaghat Mine, Madhya Pradesh 
State, for increasing manganese recovery 
and utilizing fines. Projected annual capaci- 
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ties were 440,000 tons of run-of-mine feed 
for the beneficiation plant and 66,000 tons 
of fluxed product containing 40% manga- 
nese from the sinter plant. MOIL has been 
producing about one-third of total Indian 
ore output and a majority of the higher 
grade ore. 

Italy.—Further seabed exploration in 
Italian territorial waters of the Tyrrhenian 
Sea between Italy and Sicily outlined depos- 
its of pea-sized micronodules with a man- 
ganese content of about 40%. This finding 
was made under direction of the state- 
owned Societa per Azioni Minero-Metal- 
lurgiche in relatively shallow waters less 
than 300 feet deep. The economic potential 
of seafloor deposits in this area was yet to 
be determined. 

Japan.—The average grade in 1982 of a 
somewhat diminished production of manga- 
nese concentrates was 26% manganese. 
Production of ferromanganese, silicoman- 
ganese, and manganese metal all decreased, 
by 5% to 593,000 tons for ferromanganese, 
by 5% to 297,000 tons for silicomanganese, 
and by 896 to 4,300 tons for metal. Exports 
of ferromanganese fell by nearly one-fourth 
to 29,400 tons, while those of silicoman- 
ganese remained insignificant. By contrast, 
imports of ferromanganese nearly doubled 
to 13,200 tons and those of silicomanganese 
increased by about one-sixth to over 83,000 
tons. Production and exports of synthetic 
manganese dioxide both rose by 496 to 
50,700 tons for production and by 14% to 
34,500 tons for exports. 

Mexico.—Minera Autlán S.A. de C.V., 
with mining operations in the Molango 
district of Hidalgo state, developed long- 
range plans for possible doubling of both 
mine and oxide nodule output. Under con- 
sideration were expansion of underground 
production from the existing Tetzintla Mine 
and development of a new open pit mine at 
Naopa. In 1981, Autlán mined over 800,000 
tons of carbonate ore, as the company's 
underground production rose to equal its 
open pit production, and also mined 40,000 
tons of battery ore at Nonoalco. Autlán's 
production of oxide nodules from carbonate 
ore was approximately 520,000 tons in 1981. 
Autlán's ferroalloy capacity was increased 
by installation of two new furnaces at the 
Tamos plant in Vera Cruz state. These 
furnaces, each rated at 15 megawatt- 
amperes, were built with the flexibility to 
produce high-carbon ferromanganese and 
silicomanganese as well as standard grades 
of ferrosilicon and silicon metal. 
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South Africa, Republic of.—South Afri- 
can Manganese Amcor Ltd. (SAMANCOR) 
acquired Middelplaats Manganese Ltd. 
from Anglo American Corp. of South Africa 
Ltd., effective March 31. SAMANCOR thus 
became owner also of an underground 
mine near SAMANCOR’s large open pit 
Mamatwan Mine in the southern portion of 
the Kalahari manganese field. The acquisi- 
tion was accomplished by transfer of shares 
in SAMANCOR to Anglo American, which 
further increased Anglo American’s part 
ownership of SAMANCOR. The announce- 
ment of the acquisition indicated that Mid- 
delplaats Manganese would continue to op- 
erate independently and that rationaliza- 
tion of production and cost savings were to 
be expected. Ore mining and processing at 
the Middelplaats Mine, which opened in 
1979, were described.* 

Preliminary data indicated manganese 
ore production totaled about 5,750,000 tons, 
an increase of 3% over that of 1981. Produc- 
tion of metallurgical ore containing over 
45% manganese rose significantly, whereas 
production of metallurgical ore containing 
less than 40% manganese fell somewhat 
because of a declining production rate in 
the latter half of the year. In tons, the 
approximate 1982 production of metal- 
lurgical ore was 5,380,000 of which 2,540,000 
contained 30% to 40% manganese, 790,000 
contained 40% to 45% manganese, 
1,570,000 contained 45% to 48% manga- 
nese, and 490,000 contained over 48% man- 
ganese. The approximate 1982 production of 
chemical ore was 369,000 tons, of which 
325,000 contained less than 35% manganese 
dioxide, 43,000 contained 35% to 65% man- 
ganese dioxide, and 115 contained 65% to 
75% manganese dioxide. 

Ferromanganese production was curtail- 
ed by both of the leading producers, Met- 
alloys Ltd., a subsidiary of SAMANCOR 
with a plant at Meyerton in Transvaal 
Province, and Feralloys Ltd., a subsidiary of 
The Associated Manganese Mines of South 
Africa Ltd., with a plant at Cato Ridge in 
Natal Province. Metalloys terminated an 
unexpired, longstanding arrangement un- 
der which Iscor Ltd. had been using a blast 
furnace at Newcastle in Natal Province to 
convert manganese ore into ferroman- 
ganese for Metalloys. 

U.S.S.R.—Ore production is believed to 
have increased slightly for 1982. During the 
year, a new open pit with an annual output 
of over 100,000 tons was put into operation 
in the Chiatura Basin in Georgia. Official 
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statistics for 1981 indicated the average 
grade of ore and concentrates was 30% 
manganese. Production and exports of ore 
and concentrates both declined in 1981 
compared with those in 1980, more so for 
production than for exports. Exports of ore 
and concentrates in 1981 totaled 1,316,000 
tons; principal destinations, which account- 
ed for over 90% of the export total, were, in 
tons: Poland, 543,000; Czechoslovakia, 
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410,000; German Democratic Republic, 
143,000; and Bulgaria, 129,000. 

Zaire.—Société Minière de Kisenge 
(SMK) was included on a Government list- 
ing of unprofitable state-owned enterprises 
to be converted to private management. 
SMK continued to hold a large stockpile of 
previously mined ore, as prolongation of 
difficulties with rail transport impeded 
shipments out of the country. 


Table 9.—Manganese ore: World production, by country! 
(Thousand short tons, gross weight) 


Country Mn? 1978 1979 1980 1981” 1982* 
Australia „ 37-53 11, 386 71,900 2,226 1,597 31,248 
Bolivia . |  ...... 28-54 1 12 1 1 ($) 
Brazil 2er 88-50 2,113 2,490 2,515 2,251 1,433 
B T PENES 30- 44 46 54 55 
IT ¿un eee ie usuy ra Soe as 82-36 26 28 31 28 26 
China 9 o ge: 20 + 1,400 1,650 1,750 1,760 1,760 
i CC 28+ (S) -— SN = = 
bons 50-53 1,885 2,535 2,366 1,640 31,667 
Ghana. 30-50 348 300 278 248 146 
Greece 48-50 8 6 6 6 6 
H 9 A eee 30-33 126 91 91 78 102 
Indigo. tee 10-54 1,785 1,935 1,814 1,682 31,596 
Indonesia a 47-56 6 T 3 4 
„„ 33+ 33 e22 EM EM NIS 
Haly. n e ehe cns 30 11 11 10 10 10 
Rn 24-28 115 97 88 96 390 
Korea, Republic ffn 23-40 1 ($) ($) = s nu 
Mexico) 27+ 511 543 493 637 3561 
orocco o 50-53 139 150 145 121 3104 
Pakistan oe 35- ($) ($) (°) ($) ($) 
Philippines 35-45 4 4 3 3 3 
South Africa, Republic off 30-48 + 4,759 5,713 6,278 5,555 35,150 
S AL es 48 (°) ($) ($) (ê) (ê) 
Thailand - ---------------- 46-50 80 39 60 12 
/r 27.46 75 T4 46 16 
USSR I oA 30-33 9,984 - 11,292 10,750 10,090 10,140 
Vanuatu (formerly New Hebrides) _ 40-44 23 12 = ae S 
Yugoslavia. ~- - - ------------ 30+ 30 33 33 34 34 
Zaire luum c cus ED. 30-57 e 8 18 34 4 
Total... ee XX 124,959 128,962 29,061 25,952 24,754 


Estimated. Preliminary. Revised. XX Not applicable. 

1Table includes data available through July 6, 1983. 

An addition to the countries listed, Colombia, Cuba, and the Territory of South-West Africa (Namibia) may have 
produced ese ore and/or 5 ore, but available information is inadequate to make reliable estimates of 
output levels. e ore not included in this table been repo as follows in thousand short tons: Argentina 
(16% to 22% Mn), 1978—20, 1979—11, 1980—7, 1981—3, 1982—2; Czechoslovakia (about 17% Mn), an estimated 1 in each 


year; Mala (grade unspecified but apparently a m iferous ferruginous ore), 1978—47, 1979—35, 1980—4, 1981— 
zero, 1982- zero; Romania (about 22% Mn), an estimated 90 in each year; the Republic of South Africa (15% to 30% Mn, 
in addition to material listed in table), 1978—105, 1979-82—zero. 

Reported figure. ` 

“Estimated on the basis of reported contained manganese. 

5 Exports. 

Less than 1/2 unit. 


"Figures are the sum of (I) sales of direct-shipping manganese ore and (2) production of beneficiated ore, both as 

reported in Annuario Mineral Brasileiro. 
Includes manganiferous ore. 

Concentrate. Crude ore tonnages (18% to 26% Mn) were reported prior to 1978. 

10Much of India's production grades below 35% Mn; recent details on output by grade are not available. 

I! Reported as if data are for calendar years, but may actually represent output for Iranian calendar years beginning 
Mar. 21 of the year stated. 

l3From wastes. 

Reported in Soviet sources. Grade represents the annual averages obtained from reported metal contents of the gross 
weights shown. 
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TECHNOLOGY 


The Bureau of Mines extended the infor- 
mation available on the thermodynamic 
properties of two manganese oxides, Mn;O, 
and Mn: O:. Experiments were conducted in 
which equilibrium oxygen pressures for the 
systems MnO-Mn;O.-O; and Mn;O.-Mn;O:- 
O. were measured. A high-temperature 
solid-state electrochemical cell employing a 
zirconia electrolyte was used.’ 

The Bureau also developed information 
relating to waste management aspects of 
extracting manganese and other metals 
from ocean nodules. Mineralogical and 
chemical compositions of manganese nod- 
ules from the Pacific Ocean were reviewed, 
as were physical and chemical characteris- 
tics of wastes likely to be generated by first- 
generation nodule-processing plants.* 

A Minerals Availability System study by 
the Bureau of Mines indicated that profit- 
able utilization of representative domestic 
deposits would require an ore price ranging 
from about 5 times up to nearly 20 times the 
then prevailing price.? In making a mineral 
assessment of Chugach National Forest, 
Alaska, the Bureau found a manganese- 
bearing outcrop, a sample of which contain- 
ed 17% manganese; selected specimens con- 
tained up to 37% manganese.!^ 

Solid-phase equilibria in the iron-rich por- 
tion of the iron-manganese system were 
investigated by means of laboratory experi- 
ments involving use of diffusion couples and 
equilibration procedures. Limiting composi- 
tions for fully ferritic and fully austenitic 
phases were established for temperatures of 
about 600° C up to the alpha-to-gamma 
transformation temperature of 911* C for 
pure iron.!! 

The significance of factors to be consid- 
ered in manufacturing and using austenitic 
manganese steel castings was reviewed. 
Most such castings have the same basic 
composition as that proposed in the 19th 
century by Hadfield, about 1.296 carbon and 
13% manganese. Thickness of many manga- 
nese steel castings dictates that their car- 
bon content should not be increased above 
that of the basic composition; otherwise 
mechanical properties deteriorate. The very 
high toughness of manganese steel is an 
important reason for selecting it for such 
uses as large crushing equipment. 

Steel containing relatively high contents 
of manganese and aluminum have been 
under investigation as cheaper alternatives 
to nickel-chromium stainless steel, with 
manganese substituting for nickel and alu- 
minum for chromium. A steel with 30% 


manganese and 10% aluminum has been 
proposed to replace brass for seagoing ship 
propellers, and a test propeller of this steel 
has been placed in service on a Chinese 
fishing vessel.” Manganese-aluminum 
steels of similar and other compositions 
have shown promise as alternatives to Type 
304 stainless steel for resisting oxidation at 
about 600° C.“ The potential of manganese- 
aluminum steels as substitutes for austenit- 
ic stainless steels in cryogenic applications 
was also being explored. Mechanical proper- 
ties of a 24% manganese, 5% aluminum 
steel both at room temperature and 78° K 
were favorable enough that evaluation of 
other properties was recommended.'5 A low- 
carbon steel with about 20% manganese, 
1% aluminum, 3% chromium, and 1% nick- 
el was suggested for making castings for 
cryogenic service.“ 

The American Society for Testing and: 
Materials issued a revised specification for 
ferromanganese, A99-82, which was essen- 
tially unchanged from the previous specifi- 
cation, A99-76, except for addition of infor- 
mation on friability. 

Laboratory tests indicated manganese ox- 
ide powder of chemical formula Mn;O, was 
a possible new inorganic coloring and/or 
corrosion-inhibiting pigment usable in a 
variety of coatings. Epoxy-ester, epoxy- 
polyamide, and some inorganic coating for- 
mulations pigmented with manganese oxide 
performed favorably compared with similar 
coatings containing such established pig- 
ments as zinc chromate, zinc dust, titanium 
dioxide, and red iron oxide.!* 

Pilot plant trials of a slurry electrode 
process for electrolytic manganese dioxide 
(EMD) were made by Broken Hill Pty. Ltd. 
of Australia. The test process was based on 
reversibility of the dioxide deposition reac- 
tion of the standard sulfate process. Partly 
because barium impurity in the ore feed 
interfered, commercially satisfactory re- 
sults were not achieved in the pilot plant. 
By also operating the pilot plant using 
standard sulfate technology, it was found 
that commercially acceptable EMD could be 
produced from Groote Eylandt ore. 

Test work in India outlined the possibility 
of coextracting zinc metal, battery-grade 
manganese dioxide, and elemental sulfur 
from a combined feed of zinc sulfide concen- 
trate and high-grade pyrolusite-type man- 
ganese ore. The first step of the process was 
to leach feed material having a stoichiomet- 
ric ZnS:MnO, ratio at about 100° C in the 
presence of a proprietary additive. The 
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resultant zinc- and manganese-bearing solu- 
tion was then electrolyzed under optimized 
conditions to achieve simultaneous deposi- 
tion of zinc at the cathode and manganese 
dioxide at the anode.”° 


1Physical scientist, Division of Ferrous Metals. 

2Unless otherwise stated, the unit of weight used in this 
chapter is the short ton of 2, 000 pounds. 
‘Skillings’ Mining Review. V. 72, No. 18, Apr. 30, 1983, 


NEN V. 72, No. 25, June 18, 1983, p. 15. 
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Mercury 


By Linda C. Carrico! 


Domestic mercury mine production and 
imports for consumption declined in 1982. 
Mine production decreased for the second 
consecutive year and was reported by three 


mines, all located in Nevada. Secondary 


production declined in 1982 primarily be- 
cause of the General Services Administra- 
tion’s (GSA) temporary suspension of auc- 
tions in October 1981. Consumption and 
prices also declined. 

World mine production of mercury declin- 
ed owing partly to the closure of the Monte 
Amiata mercury mine in Italy at midyear. 


Domestic Data Coverage.—Domestic 
data for mercury are developed by the 
Bureau of Mines from three separate, vol- 
untary surveys of U.S. operations. Typical 
of these surveys is Mercury, a survey of 
mercury consumption. Of the 410 oper- 
ations to which this survey was sent, 85% 
responded, representing an estimated 99% 
of the total U.S. consumption shown in 
tables 1, 5, and 6. Consumption for the 
remaining 61 nonrespondents was estimat- 
ed using prior years’ consumption levels. . 


Table 1.—Salient mercury statistics 


United States: 
Producing mines 
Productioa‚nn‚nnnnsnsss -__-- flasks_ _ 
Valüe — mco 88 thousands_ _ 
Imports: 
For consumption flasks _ 
General 2. . S S S S do... 
Stocks, Dec: 3l- ß do... 
Consumption- -~ - - - -- „„ do_ _ __ 
Price: New York, average per flak 
World: 
Production: ou ð ð ru Le flasks_ _ 


1978 1979 1980 1981 1982 
2 3 4 3 
24,163 29,519 30,657 21,904 25,160 
$3,705 ,299 $11,939 $11,549 
41,693 26,448 9,416 12,408 8,916 
42,814 28,818 11,564 13,024 15,217 
38,749 21,582 83,069 27,339 ,921 
59,393 62,205 58,983 59,244 48,943 
153.32 $281.10 $389.45 $413.89 $370.93 
"181,972 174,436 205,210 213,970 204,009 
8131.57 $291.73 $398.07 $417.52 376.96 


*Estimated. Preliminary. Revised. W Withheld to avoid disclosing company proprietary data. 


Legislation and Government Pro- 
grams.—During 1982, under Public Law 97- 
35, dated August 13, 1981, GSA sold prima- 
ry mercury and mercuric oxide held in the 
National Defense Stockpile. 

On the third Tuesday of each month, GSA 
continued to auction primary mercury from 
the National Defense Stockpile and sold 
6,403 flasks? of primary mercury in 1982, 
leaving 42,924 flasks available for disposal. 


Total inventory at yearend was 184,315 
flasks. In June, Congress removed the do- 
mestic consumption restriction, allowing 
the primary mercury sold from the Nation- 
al Defense Stockpile to be exported. 

On August 4, GSA held the first in a 
series of monthly auctions of surplus mercu- 
ric oxide held in the National Defense 
Stockpile, selling 1,000 pounds. GSA re- 
jected bids received in September and Octo- 
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ber and later canceled its auctions of mercu- 
ric oxide for November and December be- 
cause the containers holding the mercuric 
oxide did not conform to U.S. Department of 
Transportation regulations. When the con- 
tainer problem is resolved, GSA will resume 
offering a maximum of 35,000 pounds of 
mercuric oxide on the first Wednesday of 
each month with a minimum acceptable bid 
of 1,000 pounds. At yearend, the stockpile 
contained 712,202 pounds of mercuric oxide, 
all of which was available for disposal. The 
mercuric oxide held in the stockpile is 
equivalent to 659,592 pounds or 8,679 flasks 
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of mercury metal. Under Public Law 97-35, 
the mercuric oxide sold from the National 
Defense Stockpile was restricted for domes- 
tic consumption. 

The Environmental Protection Agency 
(EPA), under the Clean Water Act, issued 
final regulations on December 3, 1982, on 
the discharge of waste water from ore 
mining and milling facilities. EPA set ef- 
fluent limitations for mercury at 0.002 mil- 
ligram per liter as a maximum for any 1 
day and 0.001 milligram per liter on an 
average daily value for 30 consecutive days. 


DOMESTIC PRODUCTION 


Three mines were in operation during 
1982: the Carlin gold mine, the Pinson gold 
mine, and the McDermitt mercury mine, all 
located in Nevada. The Carlin and Pinson 
Mines continued to recover mercury as a 
byproduct of their gold mining operations, 
while the McDermitt Mine remained the 
principal mercury producer in the United 
States. The numerous mercury mines that 
once produced in the United States remain- 
ed closed because of low prices and high 
costs associated with mining and environ- 
mental pollution control requirements. 

Placer Amex Inc. continued exploration 
work at its McDermitt Mine in Nevada and 
other mercury prospects in the Western 
United States. The McDermitt Mine had 
about 6 years of proven reserves based on 
an annual production rate of about 25,000 
flasks. 

Secondary mercury production decreased, 
due primarily to the temporary suspension 
of auctions of surplus secondary mercury 
conducted by GSA. Other major sources of 
secondary mercury were batteries, dental 
amalgams, sludges, and obsolete industrial 
and control instruments. 


Table A in the United 


tates 
Pro- Value! 
Year and State ducing Flasks (thou- 
mines sands) 
1981: 
„ and Nevada 3 27,904 $11,549 
Nevada__________ 3 25,760 W 


W Withheld to avoid disclosing company proprietary 


ata. 
Value calculated at average New York price. 


Table 3.—Mercury ore treated and 
mercury produced in the United States! 


Ore Mercury produced 

treated ^ — pounds 

Year Pounds 

nor Flasks per ton 
ns of ore 

IT eec 256,197 24,144 1.2 
I919 v n cm sis 242,564 29,499 9.2 
Io tectae 356,043 30,623 6.5 
1981. ec 262,380 27,888 8.1 
1982-2... nm 00,978 25,104 6.5 


1Excludes mercury produced from old surface ores, 
dumps, and placers, and as a byproduct. 
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Table 4.—Production of secondary 
mercury in the United States 


(Flasks) 
Industrial GSA 

Year production releases Total 
1978 |... 3,560 5,702 9,262 
1999 eerie 4,287 11,300 15,587 
1980 6,793 10,013 16, 806 
198 1 —— 4,244 7,000 11,244 
1982 oc Oot 4,413 "e 4,473 

CONSUMPTION AND USES 


The battery industry continued to be the 
dominant consumer of mercury followed by 
paints, chlorine and caustic soda, meas- 
uring and control devices, wiring devices 
and switches, and other uses. 

Pennwalt Corp. closed its Calvert City, 
Ky., chlorine and caustic soda plant, a 


major user of mercury, in early 1982. Ship- 
ments of mercury from the closed plant 
were about 4,000 flasks. Mercury consumed 
in the production of chlorine and caustic 
soda decreased 15%, due primarily to the 
closure of the Calvert City facility. 


Table 5.—Mercury consumed in the United States, by use 


(Flasks) 

Use 1978 1979 1980 1981 1982 
Agriculture W W W 79 36 
Catalysts -< == ose / ⁰⁰Ad½ ͤ(ꝶ½½d epee W 548 265 815 499 
Dental preparations ______________________-_______ 512 198 1,041 1,866 1,213 
Electrical apparatunnsssss (?) 3) (2) (2) (2) 
Electrolytic preparation of chlorine and caustic sda 11,166 12,180 9,470 7,323 6,224 
General laboratory use ___ _ „ 420 410 363 328 272 
Industrial and control instruments ___ _ _ (3) (3) 3) (2) (2) 
Paint, mildew proofing . _ _ _ _ 8,956 9,979 8,621 7,049 6,794 
Pharmaceuticals |... s Le W W ns EM acm 
Other e o eu SS uu E (3) (2) (2) (2) (2) 

Total known uses 59,398 62,205 58,983 59,244 48,943 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Includes fungicides and bactericides for industrial purposes 


2See table 6 of this chapter and those of previous years for SIC end-use data. 


3Includes mercury used for installation and expansion of 


chlorine and caustic soda plants. 
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Table 6.—Mercury censumed in the United States in 1982, by use 


Chemicals and allied products: 


Chlorine and caustic soda preparation 


Use 


(Flasks) 


Catalysts 
Ebert 


1 and allied products, n. e — 
Electrical and electronic instruments: 


Electrical lighting 
Wiring devices and switches 


Other electrical and electronic equipment 


w < < < < < ——2———— — ee s s s ae ae — 


Battrio c 2 i ²ð²˙ÜÄV ꝛ se Lucr once a ae ore ne 


Instruments and related products: 


Measuring and control devices 
Dental equipment and supplies 
Other instruments and reli ted products 


Other identified end uses: 


Refining lubricating oil 
Other 


W 
8.207 
11.570 


W Withheld to avoid disclosing company proprietary data: included with “Other.” 


Table 7.—Stocks of mercury, December 31 


(Flasks) 


Producer 


(mine) 


Con- 
sumer 
and 
dealer 


22,149 
18,401 
21,974 
15,556 
15,229 


Primary Redistilled Secondary 
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Dollars per 76-Ib flask 
quoted in New York 


0 
100 
80 
U.S. consumption 
60 
2^ 
e ` 
Net imports-»7 TS 4 
7 * 
7 a 
h , v 
` " a x P 
U.S. mine 
production 
1965 1970 1975 1980 1985 
Figure 1.—Trends in production, consumption, net imports, and price of mercury, in the 
United States. 
PRICES 


Domestic mercury prices generally de- 
clined during 1982, averaging $370.93 per 
flask on the New York market compared 
with $413.89 per flask in 1981. The New 
York dealer price began the year at $418 to 
$425 per flask and declined to $380 to $390 
per flask by yearend. London prices showed 


a similar pattern during 1982; the annual 
average London price was $376.96 per flask 
compared with $417.52 per flask in 1981. 
The London price began the year in a range 
of $416 to $422 per flask and ended the year 
at $350 to $360 per flask. 
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Table 8.—Average monthly prices of 
mercury at New York and London 


(Per flask) 
1981 1982 
E n K. London? oor London? 
January... 3364.52 $368.06 $396.75 $410.06 
February . 381.3 389.00 375.00 394.69 
March 409.77 413.61 386.74 391.94 
April. 417.96 421.88 372.38 382.56 
ay ____ 413.75 426.67 359.00 375.63 
June 419.32 430.00 362.00 373.56 
July 433.17 429.33 355.57 369.56 
August. 441.67 430.56 331.59 364.89 
September 430.52 430.06 363.57 366.81 
October 426.14 427.78 376.25 369.83 
November 418.22 422.38 391.05 365.06 
December 410.18 420.95 381.30 358.89 
Average 413.89 417.52 370.93 376.96 


IMetals Week, New York. 


2Metal Bulletin, London; reported in terms of U.S. 


dollars. 


FOREIGN TRADE 


There were no mercury exports reported 
in 1982. 

Imports for consumption of mercury in 
1982, which includes mercury imported for 
immediate consumption plus material 
withdrawn from bonded warehouses, 
decreased substantially and reached the 
lowest level since 1941. The average unit 
value of imports during 1982 was $336.81 


per flask, compared with $403.37 per flask 
in 1981. 

The U.S. rate of duty on mercury metal 
imports from countries with most-favored- 
nation status in 1982 was 10.6 cents per 
pound ($8.06 per flask). The statutory rate 
of 25 cents per pound ($19 per flask) applied 
to other countries. 


Table 9.—U.S. imports for consumption! of mercury, by country 


1980 1981 1982 

Country Value Value Value 

Flasks (thou- Flasks (thou- Flasks (thou- 

sands) sands sands) 
Canada ¿uu ue ie eee ea 843 $197 112 $78 5 $14 
Chini- r uc u neues ey c 204 61 801 308 100 42 
Denman ·˙m NS 500 201 390 161 
Dominican Republic - -- -- ------------ 200 73 129 54 s "ES 
rance 5-4 du UELLE S "RN == (2) (2) = ee 
Germany, Federal Republic of 15 24 eee rs 2 1 
)))/))ö·ÜõĩÜGſ ˙ Neen . 88 3,813 1.260 2.372 925 4,345 1,444 
Mi ee ee ee 989 206 104 29 182 59 
Netherlands = "en TEN EIS 200 62 
Philippines ____________________-_- s — ze a 881 293 
SSS Ö ea Oe ea ets 3,352 1,020 4,989 2,021 1,404 484 
Ill m n 500 197 900 286 
United Kingdonmnnnn — M 8 as 507 157 
Yugoslavia — -------------------——- "M ee 2,901 1,192 m SK 
Qul — — ————ÁÀ—— 9,416 2,841 12,408 5,005 8,916 3,003 


General imports: 1980—11,564 ($3,618,781), China 200 ($60,635), Japan 5,464 ($1,840,377), and Spain 3,853 ($1,218,025); 
1981—13,024 ($5,259,480), Japan 2,317 ($898,675), and Spain 6,160 ($2,503,566); 1982—15,217 ($5,200,795), Japan 5,156 
($1,718,367), Spain 4,863 ($1,750,498), and the United Kingdom 2,538 ($814,529). 


2Less than 1/2 unit. 
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WORLD REVIEW 


World mine production of mercury in 
1982 decreased, primarily in response to 
declining world demand and prices. The 
International Association of Mercury Pro- 
ducers, Assimer, met periodically in 1982 to 
review the mercury market. 

Italy.—Italy’s nonferrous metals agency, 
Societa per Azioni Minero-Metallurgiche, 
reported the suspension of mercury produc- 
tion at the Monte Amiata mercury mine on 
July 2 because of poor demand, low prices, 
and rising stocks. The mine had been in 
operation for about 15 months prior to its 
temporary closure. 


Yugoslavia.—The Government plans to 
reopen the Idria mercury mine in 1983. 
Planned production is expected to be about 


8, 700 flasks annually. The reopening was 


prompted by the discovery of a new mineral 
vein, close to the surface, which could be 
mined using open pit methods. 


1Mineral specialist, Division of Nonferrous Metals. 

2Flask, as used throughout this chapter, refers to the 76- 
pound flask. 

3Environmental Protection Agency. Ore Mining and 
Dressing Point Source Category Effluent Limitations 
Guidelines and New Source Performance Standards. 
Federal Register, v. 47, No. 233, Dec. 3, 1982, pp. 54598- 
54621. 


Table 10.—Mercury: World production, by country! 


(Flasks) 
Country 1978 1979 1980 1981P 1982* 
Algeria Lu d eL EI euer. 130,592 714,719 24,403 €25,000 20,000 
Chipa ei . lh E M E 20,000 20,000 20,000 20,000 20,000 
Czechoslovakia 5, 686 4,960 6,236 8,383 ,500 
Dominican Republic __ _ 1449 1281 159 77 249 
PinlanG 22. ˙ nm owe eae ee 1,145 71,348 2,170 1,949 2,000 
Germany, Federal Republic of. 2,437 2,639 1,624 2,205 2,200 
TET ee ee 87 E 96 7,310 4,000 
. ³oW.0d d ⁰ us 52 2,205 1,973 4,206 6,962 6,500 
= sr Mu 29,588 33,215 49,198 45,253 45,000 
OV cnan adea te es 5,020 4,722 4,461 5,927 6,000 
USSR? Uu n ; et ee a Suwa 60,000 61,000 62,000 63,000 64,000 
United Stats! 24,163 29,519 30,657 27,904 225,760 
M ³¹iä ee —¹iuwwww- ee eee 7181,372 T174,436 205,210 213,970 204,009 
Estimated. Preliminary. 


Revised. 
1Table includes data available through Apr. 13, 1983. 
2Reported figure. 
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Mica 


By Fred Block! and Wilton Johnson? 


In 1982, a total of 106,000 short tons of 
scrap and flake mica was reported produced 
in the United States, a 20% decrease from 
1981 production. Output of ground mica 
decreased similarly to 96,000 tons. 

Consumption of mica block decreased 
sharply by 43% to 95,000 pounds. Consump- 
tion of mica splittings also declined signifi- 
cantly, 40%, to 2.6 million pounds. 

Exports of unmanufactured mica remain- 
ed at 11,000 tons. The total value of imports 
of all forms of mica decreased 10% to $6.5 

Domestic Data Coverage.—Domestic pro- 
duction and consumption data for mica are 


developed by the Bureau of Mines by means 
of three separate, voluntary domestic sur- 
veys and one mandatory domestic survey. 
Of the 58 canvassed operations to which 1 or 
more of the 4 survey forms were submitted, 
54 operations, or 93%, responded, repre- 
senting 96% of the total mica production 
and consumption data shown in table 1. 
Production and consumption for the nonre- 
spondents were estimated by adjusting re- 
ported prior year production and consump- 
tion levels using the percentage decrease for 
respondent data for 1982 compared with 
that for 1981. 


Table 1.—Salient mica statistics 
1978 1979 1980 1981 1982 
United States: 
Production (sold or used by producers): 

Sheet mia thousand pounds_ _ (4) 1 NA NA NA 
r / See thousands (3) (1) NA NA NA 
Scrap and flake mica thousand short tons... 139 134 116 1 106 
AUS — comun ere 2 ousands_ _ $1,916 $1,108 $8,212 $6,302 
Ground mia thousand short to 124 122 111 117 96 
Value thousand - 813,775 315,169 "$14,870 817,440 $16,106 
Block... A thousand pounda. _ 239 217 156 166 95 
Value__—-------------—-— th $1,328 $1,841 $1,886 $1,583 $1,866 
77d le NND UN thousand pounda. _ 8 5 4 3 3 
CCC tho 334 $25 = $13 $15 
Splittings ___.___..____ _ thousand pounce = 5,537 4,811 4, 4,886 2,689 
/ $3,081 248 $3,101 $3,064 $2,082 
ÉL E EE thousand short to toni = 9 12 14 11 11 
JJ PM E 7 10 12 18 10 
World: Production. -- -------—— thousand Pounda = ™775,819 !"784226 697,492 P797895 “°624,602 

*Estimated. imi TRevised. NA Not available. 

1Lees than 1/2 unit. 

Legislation and Government  Pro- the General Services Administration (GSA) 


grams.—The total Government inventory of 
Stockpile-grade natural sheet mica was re- 
duced by 5% to 26.1 million pounds by 
December 31, 1982. Sales of sheet mica by 


during 1982 were 603,000 pounds of musco- 
vite splittings and 23,000 pounds of phlogo- 
pite splittings. GSA sold ne block or film 
mica during 1982. 
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Table 2.—Stockpile goals and Government inventories for mica, December 31, 1982 


(Thousand pounds) 
Inventory 
viis stockpile _ for 1981-82 
Bl 

panalong Stained and better __ _ 6,200 5,006 207 ae bias 
7 ee eee eee a ae 210 17 114 amis SS 
Film: Muscovite, 1st and 2d qualities = SE EE haa a rs 90 1,274 1 E = 

Splittings: 
Muscovites o˙·¹5A L TL uu See eee Ds 12,690 18,165 = 5,120 603 
Phlogopittkkkk 44 930 1,681 M 149 23 

DOMESTIC PRODUCTION 


Scrap and Flake Mica.—U.S. production 
of scrap (flake) mica? in 1982 was 106,000 
tons valued at $6.3 million. North Carolina 
was again the major producing State with 
63% of the total. The remaining 37% was 
produced in Connecticut, Georgia, New 
Mexico, Pennsylvania, South Carolina, and 
South Dakota. Most of the scrap (flake) 
mica was recovered from mica schist, high- 
quality sericite schist, and as a byproduct of 
kaolin, feldspar, and lithium beneficiation. 
The five leading producers in 1982 were, in 
order of output, Mineral Industrial Com- 
modities of America, Inc. (M. I. C. A.), Santa 
Fe, N. Mex.; Kings Mountain Mica Co., 
Kings Mountain, N. C.; Lithium Corp. of 
America, Inc., Gastonia, N. C.; Feldspar 
Corp., Spruce Pine, N. C.; and Mineral Min- 
ing Corp., Kershaw, S.C. 

Ground Mica. - Production (sold or used) 
of ground mica, from scrap and flake mica, 
decreased by 18% to 96,000 tons from that 
of 1981. Dry-ground mica, 89% of the total, 
decreased by 21%, whereas wet-ground mi- 
ca remained unchanged. The total value of 
ground mica production was $16.1 million. 

During 1982, 15 companies operated 16 
grinding plants; of these, 12 produced dry- 
ground, 2 produced wet-ground, and 1 pro- 
duced both wet- and dry-ground material. 

ground mica producers were, in 
order of output, Harris Mining Co., Spruce 


Pine, N.C; M. I. C. A., Santa Fe, N. Mex, 
Kings Mountain Mica, Kings Mountain, 
N. C.; Western Mica Co., a division of United 
States Gypsum Co., Chicago, IIl.; and De- 
neen Mica Co., Micaville, N.C. 

In 1982, production of low-quality sericite, 
primarily for use in brick manufacturing, 
was 29,100 tons valued at $93,100. Approx- 
imately 29,600 tons of ground sericite val- 
ued at $177,400 was produced in 1982 from 
this crude sericite. Low-quality sericite is 
excluded from tabulated data contained in 
this report. 


Table 3.—Scrap and flake mica sold or 
used by producers in the United States! 


(Thousand short tons and thousand dollars) 


Year and State Quantity Value 

1978 u L uu = 139 7,916 

E 3 8 

1981____ 1 8,212 
1982: 

North Carolina 67 4,193 

Other States 88 1,509 

1982 total 2106 6,302 


Includes finely divided mica recovered from mica schist 
and 777... B TUIS 
kaolin, and lithium beneficiation 
cludes Connecticut, Georgia, New Mexico, Pennsylva- 
nia, South Carolina, and South Dakota. 
*Data do not add to total shown because of independent 
rounding. 
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Table 4.—Ground mica sold or used by producers in the United States, 
by method of grinding! 


(Thousand short tons and thousand dollars) 


— Dry-ground Wet-ground Total? 
Quantity Value Quantity Value Quantity Value 
NOT ee ea ie eee 110 9,835 14 8,940 124 "13,775 
Jͤöͤõĩ5Ät60ê y . iU d 108 "10,840 14 4,329 122 216,169 
19890. .— . eee 100 711,381 10 79,4090 111 14,870 
rr dee A 8 107 "13,439 11 4,001 117,440 
1;öĩÜͤ ͤ» A ae ee 85 11,604 1 4.502 96 16,106 


"Revised. 
Domestic and imported scrap. Low-quality sericite is not included. 
Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Sheet Mica.—Consumption of muscovite 
block (ruby and nonruby) totaled 85,500 
pounds, a decrease of 45% from that of 1981. 
Of the total muscovite block fabricated, 
82% went into electronic uses, more than 
one-half for vacuum tubes. The remaining 
18% went into nonelectronic uses, including 
gauge glass and diaphragms, 4%, and other 
uses, 149%. Most of the decrease in consump- 
tion was in Stained quality, although it 
remained in greatest demand, accounting 
for 77% of consumption. Consumption of 
grade No. 6 decreased by 88%. 

Eight companies operating eight plants in 
seven States consumed muscovite block and 
film, two in North Carolina and one each in 
Massachusetts, New Jersey, New York, 
Ohio, Pennsylvania, and Virginia. The New 
York, Pennsylvania, and Virginia compa- 
nies consumed 72% of the total block and 
film used for fabrication in 1982. 

Phlogopite block fabrication totaled 9,400 
pounds, a decrease of 1396 from that of 1981. 
Five companies in five States consumed 
phlogopite block in 1982. 

In 1982, 2.6 million pounds of mica split- 
tings was consumed, a 40% drop from that 
of 1981. India supplied 9896 of these split- 
tings, and the remainder was. phlogopite 
splittings obtained from Madagascar, the 
sole producer. The splittings were fabri- 
cated into various built-up mica products by 
ll companies operating 11 plants in 9 


States. 

Built-up Mica.—The primary use of this 
mica-base product, made by mechanical or 
hand setting of overlapping splittings and 
alternate layers of binders and splittings, 
was as electrical insulation material. In 
1982, total production, sold or used, of built- 
up mica decreased 26% from that of 1981. 
Molding plate and segment plate continued 
to be the major end products, accounting for 
35% and 33% of the total, respectively. 

Reconstituted Mica (Mica Paper).—In 
1982, five companies consumed 5.0 million 
pounds of scrap mica to produce 3.6 million 
pounds of mica paper. The principal source 
of the scrap mica was India. Primary end 
uses for mica papor were the same as those 
for built-up mica. Manufacturing compa- 
nies were, in order of output, Proctor-Silex 
Div., SCM Corp., Mount Airy, N.C.; General 
Electric Co., Schenectady, N.Y.; U.S. Sami- 
ca Corp, Rutland, Vt.; Kirkwood-Acim 
Corp., Hempstead, N.Y.; and Corona Film, 
Inc., West Townsend, Mass. 

Ground Mica.—In 1982, a total of 96,000 
tons of ground mica was sold or used by U.S. 
producers, a decrease of 18% from that of 
1981. The major end uses continued to be 
joint cement, 51%, and paint, 16%. Other 
end uses, including oil well drilling mud, 
roofing, and rubber, accounted for 33% of 
the total. 
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Table 5.—Fabrication of muscovite ruby and nonruby block and film mica and 
phlogopite block mica in the United States in 1982, 


by quality and end-product use 
(Pounds) 
Electronic uses | Nonelectronic uses 
eniin Capac- ae total! 
phragms 
Muscovite: 
Block: 
Good Stained or better 200 400 2,900 1 8,000 8,800 
in dd _. 49,800 18,100 62,900 400 2,100 65,500 
Lower than Stained? _ _ _ ze 3 100 9, 10,000 16,200 
TotalLl EE 200 58,200 16,500 69,900 3,500 12,100 15,600 85,500 
lst quality _________ 1,800 E x 1,800 cu ds 2 1,800 
2d quality 5 1.400 M Ses 1,400 BO 8 s 1,400 
Total 20 __ — 2/00 = " — 2/00 
Block and film: 
Good Stained or better 2,900 400 3,500 2,900 100 8,000 ,600 
Stained. -—- 49,800 13, 100 62,900 400 2,100 
Lower than Stained t 8 6,200 100 9, 10,000 16,200 
Total! ..  _ _ _ __ 290 5320 16,500 72,600 8,500 12,100 15,600 
Phlogopite: Block (all qualities) ee aes 200 200 a! 9,200 9,200 9,400 
1Data may not add to totals shown because of independent rounding. 
Includes punch mica. | 
SIncludes ist- and 2d-quality film. 
“Includes other-quality film. 


Table 6.—F abrication of muscovite ruby and nonruby block and film mica in the 
United States in 1982, by quality and grad 


(Pounds) | 
No. 4 | 
Form, variety, and quality and No. 5 No. 5 1/2 No. 6 Other! Total? 
larger 
Block: 
Ruby: 
Good Stained or better 2,200 600 100 800 8,100 
FT 7,000 23,700 3,500 3,000 61,600 
Lower than Stained |... 3, ww 1,100 1,000 7,100 12,500 
Total c cuu so 12,600 24,800 25,700 4,700 10,100 71,800 
Nonruby: 
Good Stained or better 500 200 eve waa! UN 700 
ned. —— oco ncm 2,900 200 400 400 8,800 
Lower than Staind 1,400 EN n 400 1,900 8,700 
r 4,800 400 400 800 1,900 8,200 
Total block (ruby and 
n P 17,300 24,700 26,100 5,400 12,000 85,600 
Fil n 
Ist quality___ ----- -----—-— Vs 300 800 200 8 800 
2d quality ___ --- a 400 500 300 sist 1,200 
Total nuu eS RTA 700 800 500 eee 2,000 
N y: 
Ist qualit z a hes 300 800 = 500 
qualit E e" 200 8 8 eus 200 
r se ccs 500 800 M. 700 
Total film (ruby and 
nonruby). -----------— — 700 1,800 800 T 2,100 


1Figures for block mica include all smaller than No. 6 grade and punch mica. 
Data may not add to totals shown because of independent rounding. 
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Table 7.—Consumption and stocks of mica splittings in the United States, by source 
(Thousand pounds and thousand dollars) 
India Madagascar Total! 
Quantity Value Quantity Value Quantity Value 


Consumption: 
DIe S nou C MET. 5,971 2,887 166 194 5,587 3,081 
11kͤöĩöĩÄ[ht ccce. 4,714 2,745 168 508 4,877 8,248 
150 y etc 4,216 2,548 67 557 4,888 8,101 
398] so o x 4,268 2,601 117 4,886 8,064 
J E ͤ V8 2,576 1,775 257 2,689 2,082 
Stocks on Dec. 31: 

JB onnea 2,695 NA 76 NA 2,111 NA 
1979: 2-5 mmʒ m M ut 1 NA 110 NA 2,441 NA 
JO -nnana ĩð d 2917 NA 69 NA NA 
J98L ul t 88 2,621 NA 101 A 2,722 NA 
19089... nouos 8 ,922 NA 42 NA ,964 A 

NA Not available. 


Data may not add to totals shown because of independent rounding. 


Table 8.—Built-up mica! sold or used in the United States, by product 
(Thousand pounds and thousand dollars) 


ics 1981 1982 

Quantity Value Quantity Value 
Molding plate __ ~~ „ 1,818 8,696 1,018 8,119 
Segment platte „„ 1łu16 222 1,829 4,208 11 
Heater plate 22.56 o ; ! :... ee es 110 352 12 201 
Flexible (cold) |... J J. -----------------———— 289 11, 295 1,088 
c —— (VZV 512 r2 940 887 2.211 

OU Lo ue c Rei e 8 825 1,600 241 1 
Totals eter ee en 3,882 714,090 2,886 10,919 


"Revised. 
1Consists of alternate layers of binder and irregularly arranged and partly overlapped splittings. 
*Data may not add to totals shown because of independent rounding. 


Table 9.—Ground mica sold or used by producers in the United States, by end use 
(Thousand short tons and thousand dollars) 


1981 1982 
End use — —F =s 
Quantity Value Quantity Value 

Rooli uu u M ———— ³v Aa oe ee 2 W W W W 
CCÜ ee ee en ee W W W W 
Paint PE E ͤ⁰ m ¼¼¼mtt tc 18 79,180 15 2,852 
Joint ceement ˙Ä2ʃ— eee ee 88 52 76,851 49 6,947 
Otbhert a ! ⁰⁰y 47 17, 459 82 6,306 
TON ca aaa kf es Su S kars 117 717,440 96 316,106 


Revised. W e e to avoid disclosing Company pi proprietary data; included with “Other.” - 
Lextil rey senem used 1 products, mo electrical insulation, plastics, welding rods, well-drilling mud, 
*Data do not add to total shown because of independent rounding. 
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STOCKS 


Reported yearend consumer stocks of 
sheet mica in 1982 were 2.3 million pounds; 


of this, mica splittings represented 84% and 
miea block represented 16%. 


PRICES 


Average reported values of muscovite 
sheet mica in 1982, based on consumption 


data, were block, $15.50 per pound; film, 
$5.36 per pound; and splittings, $0.69 per 


pound. The average values of phlogopite 
sheet mica for 1982 were $4.34 per pound 
for block and $4.06 per pound for splittings. 
Compared with 1981 average unit values, 
muscovite block increased 66%, muscovite 
film increased 18%, and muscovite split- 
tings increased 13%. The average value of 
phlogopite block decreased 44% compared 
with that of 1981, while the value of phlog- 
opite splittings increased only slightly. 

The average value of scrap (flake) mica, 
including high-quality sericite, was $59.73 
per ton. The average value per ton for 
North Carolina scrap (flake) mica, predomi- 
nantly a flotation product, was $71.03. 


The averages of reported prices for 
ground mica are shown in table 10. 


Table 10.—Averages of reported prices fer 
dry- and wet-ground mica sold or used by 


U.S. producers in 1982 
(Dollars per short ton) 

Wet-ground________________--_-- 419 

Dry ground saa aaa EE HC FR 196 
d uses: 

ee PE Ee Ree ae s Za Za aa Zaman W 

bee ea 55) CHE W 

Paint 26 eee ee 193 

Joint cement __ _ _ 142 

Other! _ _ ß 197 


W Withheld d avoid disclosing compeny proprietary 
data; included with 5 


FOREIGN TRADE 


Unmanufactured mica exports decreased 
30% to 2,774 tons valued at $1.04 million in 
1982. Of this, the United Kingdom, the 
leading country of destination, received 
32% and Japan received 26%. 

Exports of ground mica increased 20% to 
8,373 tons valued at $2.1 million. Canada 
was again the leading country of destina- 
tion, receiving 27% of the total. 

The total value of stamped or built-up 


mica exports decreased 21% to $5.5 million, 
with Canada continuing to be the leading 
country of destination, accounting for 41% 
of the total value shipped. 

Imports of all classes of mica in 1982 
decreased in value by 10% to $6.5 million. 
Total imports of the “uncut sheet and 


punch" category in table 18 decreased by 


35% in value. 
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Table 11.—U.S. exports of mica and manufactures of mica in 1982, by country 


Mica, unmanufactured Mica, cut or 
including block, film, gren ibo or stamped, 
S watss splittings, and waste mica 
Quanti Value ti Value Value 
(hort (thou- abet” (thou- (thou- 
tons) sands) tons) sands) sands) 
Au 19 $5 42 $11 $216 
Canada "REDIRET MEC 22 l 5 SS: 101 26 2,228 468 2.283 
Egypt __ x = n 285 137 
arr. SS S S ... es TIN RUN BEGUN 83 9 791 172 69 
Germany, Federal Republic o 128 45 289 78 47 
Indi 5. L ³˙¹M AAA ea es oan a dd = 171 
Haly nunca Ales 82 23 192 63 874 
JADÉR ˙ w 735 387 145 156 
Mexico 2.2 i 2 96 28 777 176 
Netherlands E NE 279 107 20 
VVV 3) 3 222 56 Š 
South Africa, Republic _ 8 1 12 3 70 
[erra ea E j EE EE SNO EN 7 2 906 183 190 

nited Arab Emirates 8 "m 19 10 2 
United Kingdom — - --------------———-—— 890 289 1 896 
Venezuela. AA AAA AAA Rmus 188 43 1,082 216 22 
Othe2__ rr 452 160 686 260 515 

Total; su pu; a ee uc 8 2,774 1,089 8,378 2,148 5,499 
1Some shipments of ground mica are included in this category. 

a ia, clon, Conta tho Bahamas, Barbados, Belgium, Belize, Bermuda, Bolivia, Cameroon, 
Islands, Chile, Costa Rica, the ig Republi Ecuador, iol maby d s vp Erdh sane 
Islands, Gabon, Ghana, Guatemala, Honduras, ; Ireland, Israel, Coast, Jamaica, Jordan, the 
ee of 8 Kuwait, e * Windward Islands, i etherlanëds on New Zealand, 


„ Morocco, N 
A daea arian Trinidad and tt Tobaga Tunisia, Turks and Caicos Islands: Saudi Araba, sss 


Table 12.—U.S. imports for consumption of mica, by country 


UNMANUFACTURED 
Waste and scrap Other 
Country Phlogopite Other Block mica Muscovite Other, n.e.c. 
Qu Value š Value ; Value e ti Value 
tity (toy. Quantity (thou. Quanti e: (thou- 
3 sands) (pounds) sands) (pounds) (pounds) (thou sands) (pounds) sands) 
1980. _ 12,510 $ — — 170.591 4477 — — 7568428 $1,128 
19111 $52 23 m es 81,796 172 EE -. 8,100,267 1,874 
W 1,108 4 
um S i "T Ec ^ i ae XN T 
Brazil! XP -. 992,070 $47 8,830 87 im SM ct ae 
Canada _______ i Et em EA eem dies 45,800 $2 = E 
France ae es = = F 6,172 22 224916 69 2 den 
India sur A . E. 8,883 28 2,409,845 449 ae ER 
United Kingdom aes sas ae ache 1,914 22 a im aS m 
TEES ore ae RN = 8,602 13 6,614 1 aiia . 
Total eet = 992,070 47 25,504 188 2,686,175 521 — da 
MANUFACTURED 
Cut or stamped 
Splittings Not cut or stamped, Not over 0.006 inch Over 0.006 inch 
in thickness! in thickness in thickness 
Value : Value Value Value 
Quanti (thou- Quanti (thou- ti (thou- ti (thou- 
3 sands) (pounds (pounds sands) (pounds ) 
1880. 4,228,989 31,660 18,825 $40 102,785 $1277 108331 $100 
1981112 2,417,672 1,115 1. 008, 288 86 75,124 980 152,848 728 
ka =” 500 1 2,204 8 
un x 8 ur: is 
Bran! 1.987 8 EM "M "n TM 1,688 8 
Canada________ als nm MSN OE 8 uer 809 6 


See footnotes at end of table. 
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Table 12.—U.S. imports for consumption of mica, by country —Continued 


MANUFACTURED 
Cut or stamped 
T" Not cut or stamped, Not over 0.006 inch Over 0.006 inch 
Splittings 8 in thickness in thickness 
Value : Value Value Value 
Quanti (thou. Quanti (thou. Quanti (thou. Quanti (thou- 
3 sands) (pounds) sands) 3 sands) (pounds) sands) 
1982 —Continued 
Franctde — 8 — uns — m m 
India 1,888,528 2,590,885 $280 68,414 $664 85,548 $465 
Japan I zx i ae Bes 64,092 254 
M i 46,296 65 N i "ET . es 8 
8 301 -i 5 s 99 — 226 57 
Total. 1,882,228 906 2,690,835 280 67,088 790 156,584 798 
Mica and Ground or Articles not especially 
built-up mica provided for of mica 
; Value Quantity Value Value 
Quanti (thou- (short : Quanti (thou- 
(pounds) sands) tons) sands) 3 sands) 
1980.___________ 615,448 $1,418 5,678 $1,065 9,145 $95 
IIl L L s. $95,069 917 6,684 1,889 41,428 484 
1208. 268,310 484 2,689 8 
Canada 491 2 5,295 1,485 2,650 14 
Francde _ _ _ _ 25,641 45 42 44 614 
E 5 7 Š d um ox 
5 a M a ü 98 15 
ional uyata ne 4,746 17 1 8 2,868 68 
Total 468,068 1,042 5,418 1,724 82,848 866 
Includes film. 
Table 13.—Summation of U.S. mica trade data 
EXPORTS 
U ufactured! Ground or pulverized ag t 
nman or cu 
| stamped, built-up 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
J AAA O. = 3,414 $2,051 5,848 $1,204 NA $4,697 
177711 ˙ AA 5,827 1,673 5,846 1,874 NA 5,224 
ION ONE NOMINE TIO Pena SEN 6,21 1,958 8,187 2,247 NA 7,665 
f ³⁰˙ AA 8, 6,977 2,085 NA 7,000 
Buta oe ane ek a ees ae 2,774 1,089 8,8173 2,143 NA 5,499 
IMPORTS 
Uncut sheet? Ground or Man 
Scra : cut or 
— amd — — stamped, built-up 
Quantity Value Quantity Value Quantity Value Quantity Value 
pounds) sands) pounds) sands) tons) sands) pounds) sands) 
1978 ͤ ͤ s u 8,855 $2,629 1,221 $59 1,728 $268 969 $3,096 
8 es 2 EE us 10,587 3,147 176 9 4,583 743 776 2,929 
1980... eS 11.877 8,805 78 7 5,678 1,065 881 8,487 
JJ en ev Oe aa 11,558 2,747 769 23 684 1,889 664 3,059 
% Sc Locos T 185 1,790 992 47 5,418 1,724 124 2,936 


"Revised. NA Not available. 
Includes block, film, splittings, and waste. Sometimes shipments of ground mica are placed in this category. 


Includes block, film, splittings, and other. The “Other” classification included in this category often contains scrap 
mica 


pments. 
Lens than 1/2 unit. 
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WORLD REVIEW 


World production of all forms of mica 
declined by 15% to 625 million pounds. 
India led the world in production of sheet 
mica. The United States remained the lead- 
er in production of scrap (flake) mica. 

India.—The emphasis in the Indian mica 
industry was on various value-added prod- 
ucts, including mica powder, mica paper, 
mica capacitors, silvered mica, and mi- 
canite products. The Government's Mica 
Trading Corp. (MITCO) planned to promote 
development of several new plants for 
ground and fabricated mica products. Also, 
an agreement for collaboration with a J apa- 
nese company for the manufacture of mica 
paper by mechanical and calcining proc- 
esses was signed in 1982.* 

As part of its 1981-85 trade agreement 
with the U.S.S.R., India signed an agree- 
ment for export of Indian mica to the 
U.S.S.R. in 1982. India traditionally has 
supplied all of the sheet mica import re- 
quirements of the U.S.S.R., which repre- 
sents over 4096 of India's total mica exports. 
The volume of mica exports to the U.S.S.R. 
was expected to increase over the next few 
years. MITCO also announced that it had 
signed a contract in 1982 to supply mica 


to the German Democratic Republic.* 

U.S.S.R.—Estimated mica output in 1982 
remained at about 50,000 short tons, still 
inadequate to meet domestic demand, and 
strategic-grade mica continued to be impor- 
ted from India. To meet its demand for mica 
for insulating purposes, the U.S.S.R. was 
producing built-up mica from mica raw 
material that was being scrapped. This has 
helped to alleviate the mica shortage and 
has enabled the U.S.S.R. to roduce miea 
requirements, but has not eliminated the 
need for imports of high-grade mica. 

Yugoslavia.—Preparations began for de- 
velopment of a new mine in Yugoslavia to 
produce mica along with quartz sand, feld- 
spar, and kaolin.’ 


oo scientist, Division of Industrial Minerals. 


Minerals Resources and Mineral Industries: Indus- 
wi paar IRE State 8 Airgram A-43, Aug. 
SIndustrial Minerals (London). No. 178, February 1982, 


p. € 68. 
. No. 178, February 1982, p. 11. 
"Work cited in footnote 5. 


Table 14.—Mica: World production, by country! 


(Thousand pounds) 
Country? 1978 1979 1980 1981? 1982* 
tina: 
eua em K EL us 185 7794 481 97 90 
Waste, scrap, tl 5,018 2,518 1 1,012 880 
uzanan ey Lene eee eRe NE mes 0,033 8,982 10,620 9,921 9,920 
ames LL Eie ĩͤ LC EU LU La es 190 2s DS aá 
France? ____________________ 16,100 15,400 15,400 15,000 14,800 
India: 
Block ___ "2,930 "2416 *2,600 r *2200 2,400 
Film and dax 168 582 190 r $220 440 
Splitting 18,748 9 160 *7,960 r 97,900 8,800 
Scrap --------------- 20,578 17,177 80, 670 r 1,000 17,600 
Powder -.-------------- "18,779 685 *17,600 F *15,400 11,000 
Manufactured... 878 7860 4660 2660 660 
Domestic consumption, all forms 76, 600 76, 600 16, 600 78, 600 6,600 
CCC "58,676 746,540 *66,280 569.980 41,500 
Korea, E Ri (all 5 — t 37,309 22,057 22,118 *22,000 22,000 
Madagascar (phlogopite): 
J ᷣͤ (dT C NA 184 185 736 660 
Sheet and splitting 3,452 2,488 8,631 ees e 
d eu (0 iL 8 NA NA NA 108 110 
SEP TD c PF 884 536 780 880 
8 (including scrap) )) E SA 553 440 440 440 
Norway (including scrap) hp) A NA NA NA NA 
POPU es os eee TA 220 *110 *180 1,265 1,200 
South bod Republic of: 0 " : 
—————— eres ) (°) (°) — ee 
asad wi edu uu LL ae aren 5,604 79,792 5,518 5,280 *3,871 
Spéln o on ul nmn uc ee 7,914 11,895 10,650 7,769 7,800 


See footnotes at end of table. 
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Table 14.—Mica: World production, by country! —Continued 


(Thousand pounds) 
Country? 1978 1979 13980 1981 1982 

Sri Lanka (scrap // 809 814 320 401 440 

————————————————————-— oe kt: *3,300 11 — 

USSR (all a 99,000 101,000 101,000 104,000 106,000 

ui re s n ³ꝛ eee (S) 1 NA NA NA 

Scrap and flake . -----—-— 278,000 268,000 282,000 266,000 212,000 

Ground mia. f 244,000 222,000 234,000 192,000 

Yugoslavia . 2 LL ~~ 152 145 549 

Grand total "775319 "734,226 697,492 131,895 624,602 


Estimated. PPreliminary. "Revised. NA Not available. 

Table includes data available through May 12, 1983. 

In addition to the countries listed, Namibia, Pakistan, Romania, Sweden, the United Kingdom, and Zimbabwe 
are known to produce mica, but available information is inadequate to make reliable estimates of output levels. 


“Official Norwegian sources indicate that actual mica output is “not available for publication," and information is 
inadequate to form an estimate. 
5Lees than 1/2 unit. 


figure. 
7Excludes U.S. production of low-quality sericite. 


Molybdenum 


By John W. Blossom! 


Domestic and foreign molybdenum mar- 
kets were imbalanced in 1982. Worldwide 
mine production exceeded demand, while 
consumer stocks were kept at a minimum. 
U.S. mine output of molybdenum decreased 
to about one-half of that produced in 1981 
and represented 41% of world production. 
Reported end-use consumption of molybde- 
num in raw materials and apparent domes- 
tic demand declined in 1982 compared with 
that of 1981. World demand for molybde- 
num fell, resulting in smaller quantities of 
molybdenum exported from the United 
States, and domestic producer stocks of 
molybdenum concentrate and products in- 
creased by 10%. Confronted with large 
stock inventories, domestic producers re- 


duced prices during the year. World market 
prices were considerably below those of 
most U.S. producer price listings for most of 
the year. Despite a lack of global demand 
stability, several countries increased their 
output of molybdenum. 

Domestic Data Coverage.—Domestic pro- 
duction data for molybdenum are developed 
by the Bureau of Mines by means of three 
separate, voluntary surveys. These surveys 
are the Molybdenum Ore and Concentrate, 
Molybdenum Concentrate and Molybdenum 
Products, and Molybdenum Concentrates. 
Out of the 54 operations to which surveys 
were sent, 100% responded, and the data 
are reported in table 1. 


Table 1.—Salient molybdenum statistics 
(Thousand pounds of contained molybdenum and thousand dollars) 


Consumption 
Imports for consumption 
Dec. 31: Mine and plant 


1978 1979 1980 1981 1982 
131,843 143,967 150,686 139,900 83,050 
,694 143,504 149,311 118,916 77.789 
950 1871068 $1,344,181 — '$945,540 $514,834 

96,375 103,152 108,206 80,725 49, 
2,705 2,329 1, 1,988 3,115 
8,980 9,520 18,101 r85,043 35,527 
96,052 101,753 106,284 105,824 65,381 
105,920 109,419 95,391 64,368 47,884 
61,091 388 53,265 50,189 665 
7,996 8,502 27,007 44,961 49,401 
"220,604 1229, 350 241,664 241.097 


Preliminary. "Revised. 


* Estimated. 
1For 1979, value is based on the average domestic price of molybdenum in technical-grade molybdic oxide ($6.07 per 


pound) sold by the major domestic produce 


DOMESTIC PRODUCTION 


In 1982, domestic mine production of 
molybdenum decreased for the second con- 
secutive year to a total of 83.0 million 
pounds of contained molybdenum. The 
country’s three largest producers in 1982 


were AMAX Inc., The Anaconda Minerals 
Company, and Duval Corp., which together 
produced about 85% of the year’s total 
production from their mines. Tungsten and 
tin were reclaimed as byproducts at the 
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Climax molybdenum mine in Colorado. In 
addition, small quantities of rhenium were 
reclaimed in the roasting of molybdenite 
concentrate from certain domestic copper 
ores. 

AMAX’s Climax and Henderson Mines, 
located in Colorado, remained two of the 
world's largest primary molybdenum 
mines. The production from these mines in 
1982 represented approximately 50% of 
U.S. output and 21% of total world produc- 
tion. 

Molybdenum produced in association 
with domestic copper mining accounted for 
over 38% of total U.S. output compared 
with 34% in 1981. Anaconda Minerals and 
Duval are the leading producers of molybde- 
num from copper-mining operations. Other 
domestic mining companies that recovered 
molybdenum from copper ore were Anamax 
Mining Co., ASARCO Incorporated, Cities 
Service Co., Cyprus Mines Corp., Kennecott 
Minerals Co., Inspiration Consolidated Cop- 
per Co., Magma Copper Co., and Phelps 
Dodge Corp. 

During 1982, domestic producers attempt- 
ed to correct oversupply conditions by re- 
ducing production, closing mines, and can- 
celing or extending new project develop- 


MINERALS YEARBOOK, 1982 


ment. 

AMAX shut down its two mines in Colo- 
rado during July; they were reopened 
in August and ran at a reduced output 
through September. They were closed again 
in October, to be opened upon recovery of 
the molybdenum market. Anaconda Miner- 
als also closed its mine at Tonopah, Nev., 
until the market improves. Cities Service 
closed its Pinto Valley Mine at the end of 
June. Duval opened its Sierrita Mine in 
March, but its other two mines remained 
closed throughout the year. Inspiration shut 


down its molybdenum concentrator at the 


end of February for the remainder of the 
year. 

Despite the worldwide surplus of molyb- 
denum stocks in 1982, Anaconda Minerals 
completed its leaching circuit at its concen- 
trating plant for the Tonopah operation, 
and U.S. Borax & Chemical Corp. continued 
the development of its Quartz Hill molybde- 
num project east of Ketchikan, Alaska. U.S. 
Borax also obtained a site for a conversion 
plant at Grays Harbor, Wash., for process- 
ing the molybdenum concentrate from the 
Quartz Hill Mine. 


Table 2.—Production, shipments, and stocks of molybdenum products in the 
United States 


(Thousand pounds of contained molybdenum) 


Received from other producers 
Gross production during 


ring year 86 
Used to make other products listed here a 


Net production 
Shipments 
Producer stocks, Dec. a434 „„ 


Includes technical and purified molybdic oxide and briquets. 


Includes ferromolybdenum, calcium molybdate, p 'phosphomolybdic 


molybdenum metal, pellets, molybdenum pentachloride, 
Less than 1/2 unit. 


1982 1981 1982 1981 1982 

Molybdic Metal Ammonium 

oxides! powder molybdate 
5,161 4,912 45 924 1,144 852 
507 2,176 4,062 3,842 273 2.195 
864 16,822 548 539 558 1,282 
645 ,954 8,513 3,304 1,715 913 
9,044 81,148 8,603 3,693 689 1,696 
999 41,854 501 443 1,075 1,072 

ium 
molybdate Other? Total 

23 14 262 76 7,241 6,178 
96 121 11,886 7,047 105,824 ,981 
(9) (3) 14 15 28,984 8,658 
121 11,871 7,035 76,840 46,727 
131 115 8,901 5,237 64,368 47,884 
48 4,353 5,984 44 961 49,401 


ic acid, um disulfide, molybdic acid, 


CONSUMPTION AND USES 


The quantity of molybdenum in concen- 
trate roasted domestically to produce 
technical-grade molybdic oxide decreased to 
49.4 million pounds, about 39% below that 


of 1981. The remainder of the mine produc- 
tion of concentrate, containing about 26.6 
million pounds of molybdenum, was either 
exported for conversion, added to producer 


MOLYBDENUM 


inventories, or purified to lubrication-grade 
molybdenum disulfide. The oxide, or roast- 
ed concentrate, is the chief form of molybde- 
num utilized by industry, particularly steel, 
cast iron, and superalloy producers. Howev- 
er, some of the material is also converted to 
other molybdenum products such as 
ferromolybdenum, high-purity oxide, am- 
monium and sodium molybdate, and metal 
powder. 

Apparent domestic demand (calculated 
from mine production, imports minus ex- 
ports, and change in industry stocks) de- 
creased by about 2% from that of 1981 to 
57.8 million pounds of molybdenum. The 
decline in apparent demand was the third 
since 1979 and reflected the depressed eco- 
nomic conditions existing in 1982. Likewise, 
total reported end-use consumption of mo- 
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lybdenum in raw materials decreased about 
45% from that of 1981. Molybdenum con- 
sumed in oxide form (technical-grade, puri- 
fied, and briquets) accounted for about 64% 
of total reported consumption; in ferromo- 
lybdenum and calcium molybdate, 14%; 
and in other forms, 22%. 

Molybdenum reported as consumed in the 
production of steel accounted for over 61% 
of total consumption in 1982. Approximate- 
ly 24% of consumption was attributed to 
other metallurgical uses, such as cast irons, 
superalloys, and as a refractory metal. Cata- 
lyst, lubricant, pigment, and other non- 
metallurgical applications composed the fi- 
nal 15% of total consumption. Nearly all 
end-use areas exhibited a decline in molyb- 
denum consumption when compared with 
those of 1981. 


Table 3.—U.S. consumption of molybdenum, by end use 
(Thousand pounds of contained molybdenum) : 


End use 1 andsodium  lybdenum J. tal 
oxides lybdenum ‘molybdate materials? 
1981 
Steel: 
j ³ KA JE 1,145 128 he 12 1,285 
Stainless and heat resisting ___ . 5,595 796 SEM 134 6,525 
Full allo 843 2,192 ae 44 23,079 
i low-alloy |... 2... .---- 1,521 624 2u 66 2,211 
Tool cin ne puyu ee ͤ 099 400 a 49 2,548 
Cast ire 457 2,257 eR 177 2,891 
Su |óyg uc c6 ccnrue nm y cu 923 236 ee 1,191 2,350 
T (excludes steels and superalloys): 
elding and alloy hard-facing and materials EI 331 E 12 843 
MC omm mom ——— 4» aM 
l de from powder SE zum NS i A 
Chemical and ceramic uses 
Pigments: ß W se 332 "m 332 
G ------------------- 2,648 sles W 72 2,120 
OLDER Sh ee 8 En 8 829 837 
Miscellaneous and unspecified. dd 673 101 505 168 1,447 
Toal ucro m EE eee eee 22 2 36,140 7,283 837 5,929 50,189 
1982 
Steel: 
;;—?ẽ2uö:!ꝶ(; tesi iE eee: 166 125 e 12 
Stainless and heat resisting - ------------ 2,729 456 van 133 8,818 
HL TTT sy Lh EO -- NE 
Tool. acm d 177. NE CIS 736 209 M 5 950 
WOM oer ove M NIMM CH 368 1,032 ER 6 1,406 
Superalloys s „„ 595 152 Bhs 857 1,604 
Alloys (excludes steels and uper Sq 
elding and alloy hard-facing and materials a 185 m 12 197 
Other allo) „ 243 93 — 95 431 
Mill products made from metal powder Le. a yt 2,980 2,980 
Chemical ceramic uses: 
Pigments 2.202 oe ee ee W -— 321 M 327 
CHÜUBIVBIB on ee ee s 1,735 = W 98 1,833 
Otero . Eu 3 Man aoe 892 895 
Miscellaneous and unspecified... _ - - - - - - ---- 366 48 571 103 1,088 
Total ee eee Beatie te eos eS 17,790 3,749 898 5,228 27,665 


Molybdic 


Feriomo: Ammonium Other mo- 


W Withheld to avoid disclosing company proprietary data. 


Includes calcium molybdate 


Includes purified molybdenum disulfide, molybdenite concentrate added directly to steel, molybdenum metal powder, 


molybdenum metal, pellets, and other molybdenum materials 


Includes magnetic and nonferrous alloys. 
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Figure 1.—Apparent demand, supply, production, and total industry stocks of 
molybdenum i in the United States. 


STOCKS 


With the continued decline in consump- 


tion and lower exports, inventories of do- 


mestic molybdenum producers rose during 
1982. Inventories of industrial stocks were 
at their highest levels since 1972. Total 
industry stocks, which include producers 
and consumers, increased by almost 4% to 
89.1 million pounds of contained molybde- 
num during 1982. Inventories of molybde- 
num in concentrate at mine locations regis- 
tered an advance from 35.0 to 35.5 million 
pounds. Producers’ stocks of molybdenum 
in consumer products, such as oxide, fer- 


romolybdenum, molybdate, metal powders, 
and other types, increased from 45 million 
pounds at the beginning of the year to 50 
million pounds by yearend. Compared with 
monthly molybdenum shipments, yearend 
producers’ stocks of these materials totaled 
almost a 12-month supply. Domestic con- 
sumers held inventories of about 4 to 5 
million pounds throughout most of 1982, 
representing approximately a 2-month sup- 
ply when compared with average monthly 
reported consumption. 
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Table 4.—Industry stocks of molybdenum materials, December 31 
(Thousand pounds of contained molybdenum) 


Material 1978 1979 1980 1981 1982 

Concentrate: Mine and plant 8,980 9,520 18,101 35,043 35.527 
Producers: 

Molybdic oxides? _________-_ ——— — H 5,215 6,172 22,825 38,999 41,854 

Metal powderrrrrrnn 222 300 210 560 507 443 

Ammonium molybd ate 495 381 944 1.075 1.072 

Sodium molybd ate 47 58 48 27 48 

ö Xx c E 1,879 1,621 2,630 4,353 5,984 

Totgl me" 7,996 8,502 27,007 44,961 49,401 

Consumers: 

Molybdic oxide 5,893 5,102 3,816 3,217 2,103 

Ferromolybdenum®__________________-_______-_ 1,864 1,872 1,507 914 616 

Ammonium and sodium molyb date 444 325 280 167 16 

Othert ` _ 22 22------------------------—_- 1,824 1,761 1,813 1,467 1,386 

%’ ² PPA ee oe een 10,025 9,060 7,416 5,765 4,181 

Grand total __________________-________- 27,001 27,082 52,524 785,769 89,109 
"Revised 


‘Includes technical and purified molybdic oxide and briquets. 


2Includes ferromolybdenum, calcium molybdate, p 


hos 
molybdenum metal, pellets, molybdenum pentachloride, and. 


Includes calcium molybdate 


homolybdic acid, molybdenum disulfide, molybdic acid, 
molybdenum hexacarbonyl. 


Ancludes purified molybdenum disulfide, molybdenite concentrate added directly to steel, molybdenum metal powder, 


molybdenum metal, pellets, and other molybdenum materials. 


PRICES 


The economic downturn that started in 
1981 continued through 1982, which greatly 
affected the molybdenum markets. Produc- 
ers and dealers, under pressure from weak 
demand accompanied by excess stocks, were 
unable to improve their price position. 

Quoted prices by dealers for molybdenum 
oxide were $4.70 to $5.10 per pound of 
contained molybdenum in early January, 
rose to $4.80 to $5.15 per pound by early 
February, then declined to $4.30 to $4.85 per 
pound. Early in March, prices had increased 
to $4.99 to $5.20 per pound. The trend 
continued into April, when prices reached 
$5.35 to $5.65 per pound, but deteriorated 
during the month to $4.85 to $5.20 per 
pound of contained molybdenum by month- 
end. 

During May, prices continued to deterio- 
rate. They bottomed out at $4.15 to $4.50 
per pound in June. The downward trend in 
market economy prices reversed during 
June. Dealer oxide quotes rose to $4.60 to 
$4.75 per pound at the end of July. August 


terms were reduced to 30 days. Duval and 
Placer Development Ltd. reduced their Jap- 
anese price for oxide to $5.90 per pound, 
with payment in 30 days. Kennecott Corp. 
reduced its oxide price to $5.18 per pound, 
c.i.f. Japan. 

September ended with dealers quoting 
oxide at $4.10 to $4.40 per pound of contain- 
ed molybdenum. In October, dealer-quoted 
prices continued to decline to $2.90 to $3.30 
per pound. November showed an improve- 
ment in dealer prices around the midpoint 
by $0.10 per pound, but returned to their 
original level of $2.90 to $3.30 per pound at 
monthend. During December, Climax sus- 
pended posting prices. 

Duval reduced its prices of oxide to $4.20 
per pound for drums and $4.30 per pound 
of contained molybdenum for cans. The 
dealer-quoted prices for oxide were $2.35 to 
$2.65 by monthend. 


Table 5.—Domestic price listings for 


: I U oS, lybdenum 

was a quiet period with the prices declining 8 - 
to $4.30 to $4.60 per pound. September was 1981 1982 
the point at which the producers started to ee 

reduce their prices. Climax Molybdenum osi rers RR $3.35-$7.90 187.90 
Co. led the way by indicating that, as of 3 Se Dea cn 6.85- 8.50 18.50 
October, the domestic price for oxide would 55 . A apr io in 
be $5.85 per pound at the roasting plant; the Ferromolybdenum- export 8.10- 9.90 19.90 
European price would be $6.00 per pound, Dealer quotes: 3345. 515 2435. 555 


f.o.b. Rotterdam; and the Japanese price 
would be $6.00 per pound, c.if. Payment 


1Standard Climax listing suspended Dec. 16, 1982. 
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FOREIGN TRADE 


Exports.—Exports of molybdenum in con- 
centrate and oxide dropped to 49.8 million 
pounds, 3% under that of 1981. Molybde- 
num exports were about 60% of domestic 
mine production. Approximately 83% of 
reported concentrate and oxides were 
shipped to Chile, the Federal Republic of 
Germany, Japan, the Netherlands, and the 
United Kingdom. Exports of other molybde- 
num materials were almost negligible and 
varied slightly from that of 1981. The calcu- 
lated molybdenum content of all exports 
decreased from 52.4 million pounds in 1981 
to 51.3 million pounds in 1982. Because of 
both the lower quantity of exports and 
lower unit price, the total value of exports 
fell sharply from $477 million in 1981 to 
$294 million in 1982. 


Imports.—Approximately 9.6 million tid 178% 
pounds of molybdenum in various forms Molybdenite concentrate 732.735 21,870 
was impo ved into the United States during Molybdicoxide......-......- 19,072 22.989 

: : All othe products 
1982, an increase of 30% compared with rper 
that of 1981. This quantity represented 5% "Revised. 
Table 7.—U.S. exports of molybdenum ore and concentrates (including roasted 
concentrates), by country 
(Thousand pounds of contained molybdenum and thousand dollars) 
N 1980 1981 1982 
id Quantity Value Quantity Value Quantity Value 
11171111 uu h ͤ er 2.034 407 2,723 21,793 1,523 8,485 
Belgium-Luxembourg ------------------- 11,412 129,004 2,518 24,069 2,458 14,312 
Hag | n «ð ß % ⁵ m kr Nr 445 4,762 115 1,052 30 167 
—— Spel Se i ah EQ 314 2,593 369 2,204 1, 4,236 
foes BN eae D te anaes ee ates ee Stee es Ne te ERU 312 2,055 2,315 7,691 3,197 6,062 
France ceense ad ee eh E 901 8,430 408 3,381 413 
Germany. Federal Republic ooo ,077 94,824 5,080 30,374 7,502 22,112 
0chhh ãßmm 8 12.654 134,099 7,958 13,561 5, 411 37,394 
) 0 CY («gee ee oy DLE S LSU Ce 624 5,411 863 5,969 68 330 
Netherlands 24,642 11 027 189,116 20,688 115,358 
ff ceti lu REL er ey ee 2,601 586 1.840 13,556 1,928 5,099 
Switzerland __.._________.__-_-____-_- 83 1,215 81 395 40 135 
q 277 2,802 1.080 9,547 2 aos 
ned Kingdom .... 2:2. -2--22-2- 2,003 20,974 3,501 20,047 4,740 15,191 
yl allen VV lees DOOR 838 8,348 472 4,055 4 2,320 
Total u A oe Stee ols oe ree 68,217 715,431 51,350 406,816 49,783 232214 


of supply and 17% of apparent demand for 
1982. Total value of all forms of molybde- 
num imported decreased 4% from $52 mil- 
lion in 1981 to $50 million in 1982. In terms 
of both value and quantity, the major forms 
imported were as concentrate, miscella- 
neous materials in chief value molybde- 
num, and ammonium molybdate. The prin- 
cipal originating countries for these imports 
were Canada, Chile, China, and Peru. China 
was a notable supplier of ammonium molyb- 


date in 1982. 


Table ME reported by 
producers as shipments for export 
from the United States 


(Thousand pounds of contained molybdenum) 
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Table 8.—U.S. exports of molybdenum products 
(Thousand pounds, gross weight, and thousand dollars) 
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Product and country 


Ferromolybdenum:! | 
!!!)) ]ꝛ²⁵ AAA ⁰·w w RIP 


— < x < a a ae ae < < “s s < < Q ñ “s an a — — u s. —̃ — a an um ae — s s — — — 


Othér ls l otu u L Z utu ð ee E ca 


%] ear NP TER A.. y 8 
Canada 


France 

Germany, Federal Republic oůf7ff 
Italy Vcc sees meee ——oʃ]“?! EE 
p o ee LEE 


See footnotes at end of táble. 
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Rok 8. 


pat 
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1981 


Quantity Value 


80 2 
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Quantity Value 


376 
36 
400 
13³ 
11 
79 
1.035 
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Table 8.—U.S. exports of molybdenum products —Continued 
(Thousand pounds, gross weight, and thousand dollars) 


1981 1982 


Product eL ae 
ane CON Quantity Value Quantity Value 


Semifabricated forms, n.e.c. —Continued 


Ni... 88 3 192 4 47 
Philippines: eee uae eie mei senes 2 41 (7) 6 
SUMNDOS 5 eS tee E ee (?) 5 (?) 6 
South Africa, Republic oůaůů -- ------------------------—- 9 643 18 439 
United Kingdor!nnrrrrrrrnnnnnn „ 21 559 40 914 
Other. mutu Z a ydxę r ß 88 16 640 7 199 
e . dd ee 165 4,768 190 4,762 
Molybdenum em compounds: 
Argen ). ⁵³ x ed 4 11 2 18 
JJ ⅛ðſ oh ac Rage Ne conta ĩ A 14 87 378 
Belgium Luxembourg MON es Nt i a a u case EP nawa 2 sz s 382 1,110 244 447 
DIGITS 05 n Du ss er Oe E Pe c ð E ENE 22 11 85 255 
Er 8 499 3,328 1,088 5,338 
Germany, Federal Republic oe7ff „44 112 777 635 1.311 
SPOR d ee EE Ss ee a S 4,765 28,768 5,333 ,469 
)) est A ³ dA ĩ DOES 81 414 281 447 
] ]³²˙i. ³ A he ee A 577 1.879 2.178 5.303 
J e Led lies y 8 3) 2 160 260 
Swithšerigpd —  — ĩ³˙²m ꝛ˙˙mꝛm.]Ä)] ³ĩ³WAA. yt mts suite e 4 61 ae 
AIWAÜD. - unnm PI S SM é 7 39 22 121 
United Kingdom . - .---- ------------------------—- 233 985 2,025 6,134 
^ NEM IL prO 633 3,180 301 
Total elec uli ⁰]ãõg7d -0ꝶ (K mD EL UE 7,328 40,686 12,441 41,806 


1Ferromolybdenum contains about 60% to 65% molybdenum. 
Lees than 1/2 unit. 


Table 9.—U.S. imports for consumption of molybdenum products 
(Thousand pounds and thousand dollars) 


1981 1982 
TSUS š Con- Con- 
No. Material Gross tained vue Gross tained Value 
weight molyb- weight molyb- 
denum denum 
601.33 Ore and concentrate 4,959 1,988 9,911 6,332 3115 13,429 
603.40 Material in chief value molybdenum _ _ _ _ 5,085 1,651 9,574 4,577 2749 12143 
606.31 Ferromolybdenum .... .........-- 1.175 918 6.353 1,665 1,218 6,308 
628.70 aste and scrap- _ - - LL ccc cc NA 296 2,674 NA 258 1,474 
628.72 Unwrought. _____________-_---- NA 153 2,893 NA 67 1,370 
628.74 Wrought _________-__-_-_---~_- 93 NA 2,557 79 NA 1.959 
417.28 Ammonium molybd ate 3,866 2217 15,387 3,193 1,782 8,298 
419.60 Molybdenum compounds 206 152 1,0 1,833 
421.10 Sodium 5 po pL ES 31 13 114 38 15 96 
423.88 Mixtures of ssi rie compounds, 
chief value molybdenum .. ........ 3 1 15 164 121 1,643 
473.18 Molybdenum orange Gue Das 1,058 NA 1,480 870 NA 1,160 
Total m u e ce sl EMI 16,476 7,389 52014 17,425 9618 49.713 


NA Not available. 
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Table 10.—U.S. import duties on molybdenum materials 


TSUS ; Most favored nation (MFN) Non-MFN 
No Material ; 
. Jan. 1, 1983 Jan. 1, 1987 Jan. 1, 1983 
601.33 Ore and concentrate 10.5 cents per pound 9 cents per pound _ _ 35 cents per pound. 
603.40 Material in chief value 8 cents per pound 6 cents per pound 50 cents per pound 
molybdenum. plus 2.5% ad plus 1.9% ad pus 1596 ad val- 
valorem. valorem. 
606.31 1 . 5.9% ad valorem 4.5% ad valorem 31.5% : ad valorem. 
Molybdenum: 
628.70 Ue and 5 COMME 8.3% ad valorem _ _ _ 6% ad valorem _ _ _ _ 50% ad valorem. 
628.72 | Unvroughhgt 8.1 cents per pound 6.3 cents per pound 50 cents per pound 
plus 2.5% ad plus 1.9% ad plus 15% ad val- 
pli valorem. orem. 
628.74 Wroughhgt 9.6% ad valorem 6.6% ad valorem 60% ad valorem. 
Molybdenum chemicals: 
417.28 Ammonium molybdate 5.3% ad valorem _ _ _ 4.3% ad valorem _ _ _ 29% ad valorem. 
418.26 Calcium molybdate_ _ _ 4.8% ad valorem _ _ _ 4.7% ad valorem ... 24.596 ad valorem. 
419.60 Molybdenum 
compounds. 3.7% ad valorem _ _ _ 3.2% ad valorem _ _ _ 20.5% ad valorem. 
420.22 Potassium molybdate . 3.4% ad valorem _ _ _ 3% ad valorem _ _ _ _ 23% ad valorem. 
421.10 Sodium molybdate _ _ _ 4.4% ad valorem _ _ _ 3.7% ad valorem _ _ _ 25.5% ad valorem. 
423.88 Mixtures of inorganic 
compounds, chief 
value molybdenum. 3.2% ad valorem _ _ _ 2.8% ad valorem _ _ _ 18% ad valorem. 
473.18 Molybdenum orange 4.4% ad valorem _ _ _ 5% ad valorem .... 2596 ad valorem. 
WORLD REVIEW 


World mine production of molybdenum 
was 200.3 million pounds, a decrease of 17% 
from that produced in 1981. Over 93% of 
world production was supplied by Canada, 
Chile, the U.S.S.R. (production estimated), 
and the United States. Although compre- 
hensive statistics on world consumption 
were not available, market evidence clearly 
indicated that for the third year in succes- 
sion supply exceeded demand. World molyb- 
denum consumption continued to decline in 
1982, and production was reduced, but the 
net result was a 7% increase in stocks. 

Canada.—Molybdenum production (ship- 
ments) in Canada increased by about 16% 
in 1982 over that of 1981. Molybdenum 
output from Lornex Mining Corp. Ltd. in- 
creased by 55% as a result of a capacity 
expansion in 1981. Utah International in- 
creased its Island Copper Mine output in 
1982 over that of 1981. Teck Corp. operated 
its Highmont Mine at nominal capacity 
during the entire year. Cominco Ltd. did not 
recover molybdenum from its copper pro- 
duction. Noranda Mines Ltd. curtailed pro- 
duction at its molybdenum mines in British 
Columbia and Quebec. In July, Noranda 
reduced the rate of production to 50% of 
capacity at the Boss Mountain Mine. The 
company's Gaspé operation in Quebec was 
closed for 1 month in midyear. Operations 
were then resumed at one-third capacity 
until October, when full production was 
resumed. In December, Noranda closed the 
operation until market conditions improv- 


ed. Brenda Mines Ltd., a subsidiary of 
Noranda, suspended operations from July 
to August. The mine had been operating at 
about 70% of capacity. Placer Development 
closed its Endako Mine on June 5 and later 
announced it would remain closed indefi- 
nitely. However, the Endako roaster oper- 
ation was continued. Mining at Gibralter 
Mine Ltd. was halted during the year, but 
milling was continued with low-grade ore 
from stockpiles. AMAX of Canada, Ltd., 
closed the Kitsault Mine during August, 
and announced on November 7 that it 
would remain closed until market condi- 
tions improve. 

Chile.—Molybdenum production in Chile 
increased 30% in 1982 compared with that 
of 1981. Corporación Nacional del Cobre de 
Chile (CODELCO) was the sole producer of 
molybdenum from its four divisions: Chu- 
quicamata, El Teniente, El Salvador, and 
Andina. The increased production of molyb- 
denum was due to the expansion of concen- 
trating capacity from 70,000 to 96,000 met- 
ric tons per day at these properties. Also, 
molybdenum content of the ore was excep- 
tionally high, about 0.1%. During the year, 
CODELCO inaugurated its first molybde- 
nite roaster at Chuquicamata. This $16 
million facility can convert about 5,400 
metric tons per year of molybdenum sulfide 
into molybdic oxide. 


!Physical scientist, Division of Ferrous Metals. 
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Table 11.—Molybdenum: World mine production, by country! 
(Thousand pounds of contained molybdenum) 


Country? 1978 1979 1980 1981" 1982° 
aaa AA A ATAT 330 330 $30 

Canada (shipments). ) / 30,139 24,684 26,211 31,160 36,290 
J) ³ĩV3³ DIES EEA Seen ae 29,092 29,895 30,133 33,863 44,092 
China ae Sr ane ß 4,400 4,400 4,400 4,400 4,400 
ee —— 2 s 3 B 
Mexico e o 8 24 105 163 ; 992 
POM on S ee eee d e 1,607 F2 637 5,926 5,485 5,655 
Fl; ---------------------- 121 311 130 176 132 
USSR* J Sauna te EE REOR er 21,800 22,500 22,900 23,600 24,300 
United Statee 2222s 191,843 143,967 150,688 139.900 83,050 
7 !!; 120.604 229,350 241664 241.097 200,839 


"Estimated. Preliminary. Revised. 

"Table includes data available through Apr. 20, 1983. 

*In addition to the countries listed, Mongolia, Niger, North Korea, Romania, Turkey, and Yugoslavia are believed to 
produce molybdenum, but output is not reported quantitatively, and available general information is inadequate to make 
reliable estimates of output levels. 


Nickel 


By Scott F. Sibley! 


For the third consecutive year, generally 
poor conditions prevailed in the nickel mar- 
ket as domestic consumption declined about 
28% compared with that of 1981. Stainless 
steel and corrosion-resistant alloy produc- 
ers and electroplaters continued to operate 
well below capacity. Reduction in demand 
occurred in nearly all end-use areas in-line 
with the economic recession. A similar situ- 
ation existed in Europe and Japan. Contin- 
ued high interest rates throughout the year 
deterred spending in the durable and capi- 
tal goods sectors on which nickel demand 
depends. Producers pared inventories in the 
United States and operated worldwide at 
about 50% of capacity on the average. Sales 
by the U.S.S.R. in Europe contributed to a 
price deterioration. Because of these condi- 
tions, and high electrical power costs, 
the single U.S. nickel mine, in Oregon, 


closed in April. 

Major consumption occurred in stainless 
and alloy steel, 46%; nonferrous alloys, 
31%; and electroplating, 15%. Cathode 
nickel prices listed by several major produc- 
ers were unchanged throughout the year. 
However, spot prices for nickel declined to 
$1.50 per pound late in the year. 

Domestic Data Coverage.—Domestic pro- 
duction data for nickel are developed by the 
Bureau of Mines from two separate, volun- 
tary surveys of U.S. operations. One of 
these, the Nickel Ore survey, is sent to only 
one company, which responded, represent- 
ing most of the mine production shown in 
table 1. Byproduct nickel from copper 
smelting is obtained from another annual 
survey, and 100% coverage was obtained 
from this survey. 


Table 1.—Salient nickel statistics 
(Short tons unless otherwise specified) 


United States: 


Mine productio!!n!!! 


Plant production: 


Domestic ores ———— ——————— e sss 


Imports for consumption 


Consumption (primary) 


Stocks, Dec. 31: Consumer 


Price, cents per pound 


World: Mine production 


1978 1979 1980 1981 1982 

per 13,509 15,065 14,653 12,099 3,203 
ane 11,298 11,691 11,225 10,305 3,456 
es 26,000 32,500 ,000 i 41,500 
ote. 12,304 13,201 11,338 11,696 NA 
=e 36,293 50,810 56,675 "46,836 57,029 
-- 234352 177,205 189,188 "209,008 129, 787 
-- 180723 196,298 156,299 "144,851 108,981 
= = 20,443 19,518 15,231 22,508 18,853 
-- 210-193 193-320 320-345 345-320 

-- "725398 750,138 836312  PT784,505 669, 800 


1Mine shipments. 


NA Not available. 


*Nonferrous scrap only; does not include nickel from stainless or alloy steel scrap. 
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Legislation and Government Pro- 
grams.—Discussions were continued on in- 
ternational cooperation and jurisdiction 
over seabed nickel-bearing manganese nod- 
ules at the 10th Session of the 3d United 
Nations Conference on the Law of the Sea, 
held during 1982. The United States plan- 
ned to continue in the effort to construct a 
framework of international cooperation in 
the oceans, but voted against the interna- 
tional treaty as proposed in 1982 because of 
certain provisions considered unacceptable. 
These included (1) lack of “grandfather” 
protection for companies already engaged 
in seabed mining, (2) insecure access to 
seabed deposits for new entrants, (3) produc- 
tion quotas designed to protect both the 
international seabed mining authority (the 
Enterprise) and land-based mineral produc- 
ers, (4) lack of a guaranteed seat on the 
ruling body for the United States, (5) major 
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ratification by the U.S. Senate, and (6) 
mandatory transfer of seabed mining tech- 
nology. Many countries signed the final 
treaty in a ceremony held in Caracas, Ven- 
ezuela, in December. Independently, the 
United States, France, the Federal Republic 
of Germany, and the United Kingdom sign- 
ed an “Interim Agreement on Polymetallic 
Nodules” on September 2 as a first step 
toward resolving differences in future deep 
seabed mining operations. 

The Minnesota Department of Natural 
Resources held a sale in November of 
copper-nickel mining leases in Beltrami, 
Itasca, Koochiching, Lake of the Woods, 
Marshall, Roseau, and St. Louis Counties. 
About 550 sealed bids for leases to prospect 
for, mine, and remove copper, nickel, and 
associated metals were accepted by the 
Commissioner of Natural Resources. Leases 
were awarded in December. Thirteen firms 


changes could be made in the treaty by a and individuals submitted bids. 
two-thirds vote of the signatories without 
DOMESTIC PRODUCTION 


The nickel mine of Hanna Mining Co. at 
Riddle, Oreg., shipped 3,203 short tons of 
nickel in laterite ore in 1982. Nickel re- 
covered as ferronickel, and byproduct nickel 
salts and metal produced at copper and 
other metal refineries, totaled 3,456 tons. 
The Port Nickel refinery of AMAX Nickel 
Inc. at Braithwaite, La., was operated at 
100% of capacity, processing nickel-copper 
matte from Botswana and Australia. Pro- 
duction of nickel at the facility totaled 
about 41,500 tons, as reported in its 10-K 
report. AMAX Nickel reduced its nickel 
matte purchases from Botswana by 25% in 
1982. Because of poor market conditions, 
the company obtained an amendment to the 
contract with its supplier, Bamangwato 
Concessions, Ltd. (BCL), reducing its annual 
purchase commitment from 40,000 tons of 
BCL’s annual production to 30,000 tons. 
About 10,000 tons of matte was to be divert- 
ed to the Falconbridge, Ltd., refinery in 
Kristiansand, Norway, and Rio Tinto Zinc, 
Ltd.’s nickel facility at Bindura in Zim- 
babwe. The new agreement was to extend 
over a 27-month period. Workers at the 
refinery ratified a 3-year pact in late Au- 
gust that froze basic wage rates for the life 
of the contract. 

Hanna announced March 19 that it would 
shut down one of the two operating lines at 
its ferronickel smelter in Riddle, Oreg., 


beginning April 4. According to officials, the 
action was taken to reduce inventories that 
had accumulated owing to the weak market 
for nickel. Shortly thereafter, Hanna 
announced a complete shutdown of its mine 
and smelter effective April 19 because of a 
continuing slump in the worldwide nickel 
market. About 375 employees were affected 
by the closure. For several months prior to 
the shutdown, production costs had exceed- 
ed market prices. Hanna officials, union 
representatives, and employees had held 
discussions on ways to reduce labor costs at 
the operation, but the talks were unsuc- 
cessful. In addition, the operation had been 
impacted by a jump in power costs and a 
diminishing crude ore grade. Productivity 
had been improved during 1981, but the 
measures taken were insufficient. Hanna 
started production in 1954 and was the 
Nation’s only integrated nickel mine and 
smelter for many years. 

AMAX Exploration Inc. decided to with- 
draw from its Minnamax copper-nickel proj- 
ect in northeastern Minnesota, near Babbit. 
A lease agreement with Bear Creek Mining 
Co., a Kennecott Minerals Corp. subsidiary, 
was canceled, and a State permit formerly 
held by AMAX Exploration was transferred 
to Kennecott, which then assumed responsi- 
bility for monitoring the site. AMAX Explo- 
ration had conducted extensive environ- 
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mental studies and had sunk a 1,700-foot 
shaft to explore for copper and nickel, in 
addition to drilling thousands of feet of core 
in the area. AMAX Exploration’s invest- 
ment since 1974 was put at more than $20 
million. The company halted its work after 
concluding that both. the ore grade and 
world metal prices were too low to justify 
continued exploration. Bear Creek Mining 
held the mineral rights on about 6,000 acres 
of land near Babbitt over a small part of 
what is known as the Duluth Gabbro. Ken- 
necott had no immediate plans to develop 
the site. 

Three companies were active during 1982 
in recycling of spent hydrotreating cata- 
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lysts. These were Gulf Chemical and Metal- 
lurgical, Inc., Freeport, Tex.; Inmetco, Inc., 
Pittsburgh, Pa.; and the Pesses Co., Solon, 
Ohio. In March, the Hall Chemical Co. of 
Wickliffe, Ohio, announced plans for the 
construction of a catalyst reclamation facili- 
ty, to be located in the vicinity of Mobile, 
Ala. The $40 million plant was to have the 
capacity to produce about 1.5 million 
pounds of nickel per year and about the 
same amount of cobalt. However, construc- 
tion had not yet begun by yearend. In 1978, 
two other companies, in a joint venture, 
attempted recovery of metals from a similar 
feedstock, but were unsuccessful. 


Table 2.—Nickel recovered from nonferrous scrap processed in the United States, 
by kind of scrap and form of recovery 


(Short tons) 
1981 1982 
KIND OF SCRAP 
New scrap: 
Nickel Dale aoc i ³ h A id Ro A Eu LAM Le LE es 1,315 NA 
Coppèr babë- Fa ͥ%%½⁰˙v i d ⁰⁰yd a ce ees 2,684 NA 
Aüunmum dees ] ð W- ee ee ee 1.778 NA 
JJ;ÜͥͥÜ˙Üwĩẽ3!ͥũſſͥͥͥͥ %oÜOẽ — ee E 5,777 NA 
Old scrap: 
Nied ⁵ðV // ͥ ³⁰o¹wüw r ³ð - NN M E a erat Ba tree 4,889 NA 
/ /// eeu ee ee Se et es 924 NA 
Aluminum bags 506 NA 
JJ ͥ—¹ eA s RERUM 5,919 NA 
% uuu u y .f ³Ü¹-. ð y 8 11,696 NA 
FORM OF RECOVERY 
Mel nue o M cate ]ů ð pp; et AIT 545 NA 
In nickel-base alloys_ — — - -~ - - - _ „„ 2,676 NA 
In copper-base allo 4,303 NA 
In aluminum-base alloy 2,374 NA 
In ferrous and high-temperature alloyss ii ² ⁰wub 2 222 or 1.171 NA 
In chemical compounds ~~~ LLL LLL 627 NA 
Total. culo ęxęęꝙð . g ͤ ß ĩð—-v ELE EE LM, TE ee 11,696 NA 
NA Not available. 


Includes only nonferrous scrap added to ferrous high-temperature alloys. 


CONSUMPTION 


Total demand, including secondary nick- 
el, was estimated to be 178,000 tons, down 
17,000 tons from the 1981 level. Demand 
for primary nickel remained depressed 
throughout the year. Reported consumption 
(primary nickel) was the lowest since 1958. 
All end uses showed significant declines. 


The largest declines occurred in stainless 
steel, alloy steel, nickel-copper and copper- 
nickel alloys, and superalloys. 

The share of the primary nickel market 
held by pure unwrought nickel increased 
significantly, from 70% in 1981 to 76% in 
1982; ferronickel decreased from 18% in 
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1981 to 15% in 1982; and nickel oxide sinter 
dropped from 6% to 4% of the market. The 
pure nickel forms (Class D) were utilized 
principally in the production of nickel 
wrought products, high-nickel heat- and 
corrosion-resistant alloys, copper-base al- 
loys, and electroplating; ferronickel and 
oxide sinter were used largely in the pro- 
duction of stainless and alloy steels. The 
latter is referred to as charge or Class II 
nickel. 

Although primary nickel consumption de- 
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clined for the third year in a row, the 
pattern of consumption by type of product 
remained similar, as follows: stainless and 
heat-resistant steels, 31%; electroplating, 
20%; heat and corrosion-resistant alloys, 
17%; superalloys, 11%; alloy steels, 10%; 
and other, 11%. The approximate average 
percentages of total nickel used in 1982 that 
were consumed in wrought products were 
stainless steel (96), alloy steel (90), super- 
alloys (65), and nickel-copper and copper- 
nickel alloys (90). 


Table 3.—Nickel (exclusive of scrap) consumed in the United States, by form 


(Short tons of contained nickel) 

Form 1978 1979 1980 1981 1982 
l.... Da us ua 122,972 135,987 111,609 101,847 79,032 
Fr ( 83,212 39,977 29,919 26,290 15,426 
Oxide powder and oxide sint(erCrnrnn 19,817 14,189 8,492 19,412 4,196 
Salut es ec PT LC pud Lm tu EN 2,026 3,944 3,330 14,197 3,874 
;o eek ok AA ⁰¼mʒ es 2,636 2,196 2,949 13,105 1,453 

Total ß eee Mac Oe u 180,723 196,293 156,299 144,851 103,981 


"Revised. 
! Metallic nickel salts consumed by plating industry are estimated. 


Table 4.—U.S. consumption of nickel (exclusive of scrap) in 1982, by use and form 


(Short tons of contained nickel) 
— N Ta 
cia Y Ferro. Nickel 90788 Other 
Use pure un- : : and other Total 
wrought nickel oxide nickel forms 
nickel salts 
Steel: 
Stainless and heat-resisting — - —- —- - - --—--— 19,386 11,519 1,271 ae 25 32,201 
Alloys (excludes stainless) ----- 5,353 2,917 1,676 2 65 10,013 
Superalloy s 10,272 436 5 185 54 10,952 
Nickel- copper and 1e alloy 670 ER 211 47 338 4,266 
Permanent magnet alloys ____________~_ 26 NOR Mm == 406 
Other nickel and nickel alloys _________~- 16,818 425 9 116 17,874 
Cast irons_ - - - ð ... 996 102 213 628 1,945 
Electroplating (sales to platers _________ 17,350 MEM HN 3,447 92 20,889 
Chemicals and chemical uss 1,634 "a 188 108 96 2,026 
G;ö»;ͤ; orem 88 3,173 1 126 70 39 8,409 
Total reported by companies 
canvassed and estimated |... _ _ _ _ _ _ 79,032 15,426 4,196 3,874 1,453 103,981 


1Based on monthly estimated sales to platers. 


Includes batteries, ceramics, and other alloys containing nickel. 
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Table 5.—Nickel (exclusive of scrap) in 
consumer stocks in the 
United States, by form 


(Short tons of contained nickel) 


Form 1980 1981 1982 
Meta 10,825 18,355 16,743 
Ferronicke-!l! _ _ _ 2,046 2,257 1,122 
Oxide powder and 

oxide sinter |... _ 1,503 1,039 488 
Salt 547 508 226 
Other 310 349 274 

Total 15,231 22, 508 18,853 


Table 6.— U.S. consumption, stocks, receipts, shipments, and / or sales 


of secondary nickel in 1982, by use 
(Short tons of contained nickel) 
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: Stocks, 
! Consump- Shipments 
Use Receipts tion OP adios end of 
year 
Steel (stainless and heat-resisting and alloy)’ ___________ _ 29,381 26,931 3,342 9,617 
N posed alloys (super, nickel-copper and 
r-nickel, N magnet, other nickel 4.178 4,354 14 374 
Foun Feil), ee eumd 411 403 cs 12 
Chemicals (catalysts, ceramics, plating salts, other 
chemical uses 1 3 a 1 
ra reporten by companies canvassed 
ü (VT 33,971 31.691 3,356 10,004 


1Purchased scrap only. 


STOCKS 


Both the inventory and goal for nickel in 
the National Defense Stockpile remained 
unchanged at 32,309 tons and 200,000 tons, 
respectively. Consumer stocks at yearend 
decreased by 16% compared with those at 
the end of 1981. Stocks held by producers or 


their agents in the United States declined 
by 33%. Estimated stocks of nickel at year- 
end in the foundry industry were as follows, 
in tons: iron (131), steel (94), high-nickel 
alloy (331), copper-base alloy (43), and per- 
manent magnet alloy (16). 


PRICES 


The producer list prices in effect through- 
out the year were $3.20 per pound for 
cathode (melting) nickel, $3.12 per pound 
for ferronickel and nickel oxide sinter 
(charge nickel), and $3.29 per pound for 
plating-grade material. However, these 
prices held little significance in 1982, be- 
cause consumers bought nickel at free 
market prices throughout the year from 
traders and producers. The monthend spot 
price reached its nadir in November at 


$1.50 per pound for cathode nickel, and 
London Metal Exchange prices broke the 
$1.50 per pound mark on several days to- 
ward yearend, after starting the year at 
about $2.60 per pound. This collapse in 
prices reflected the oversupply and de- 
pressed demand conditions in the nick- 
el industry. Imports of nickel from the 
U.S.S.R. at very low price levels contributed 
to the decline. 
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FOREIGN TRADE 


The estimated contained nickel in U.S. 
exports of unwrought nickel, powders, 
flakes, and anodes in 1982 was 36% of total 
primary demand, compared with 13% in 
1981. The high exports were attributed to 
capacity production of unwrought nickel at 
Port Nickel, La., being sold principally in 
the European market. Production was max- 
imized because of contractual obligations 
for purchase of feedstock. 

Canada remained the principal supplier 
of nickel to the United States in 1982 and 
accounted for 40% of total imports. The 


next most important sources in decreasing 
order of magnitude were Australia, Botswa- 
na (matte for domestic refining), Norway, 
the Republic of South Africa, the Philip- 
pines, Finland, New Caledonia, and the 
U.S.S.R. In the aggregate, these nine coun- 
tries accounted for 9395 of U.S. imports. 
Imports declined for the first year since 
1979, reflecting the extremely weak market. 
World consumption of primary nickel was 
540,000 tons in 1982 compared with approx- 
imately 720,000 tons consumed in 1981. 


Table 7.—U.S. exports of nickel and nickel alloy products, by class 


1980 1981 1982 
Class tity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Unwrought ___ _ 13,886 $114,779 16,298 8116, 494 33,772 68178, 337 
Bars, rods, angles, shapes, sectionn«gss _ _ _ _ 3,443 48,270 2,463 9,066 2,589 28,018 
Plates, sheets, tri): 7,113 82,865 8,057 81,648 2,218 29,460 
Anodes i hs eh esos a u2aa 139 979 94 909 127 1,281 
ü ro Oe OL REPRE 1,087 11,766 660 8,262 481 6,011 
Powders and flakes_ _ - - -- -----------—-— 5,438 37,101 13,282 23,929 3,457 22,441 
Catalysts_ - — _ - -___ 3,530 18,559 3,890 25,601 2,874 19,654 
Tubes, pipes, blanks, and fittings thereof, | 
hollow barer 1,416 18,512 1,333 16,164 488 9,807 
aste and craoy ᷑ / 20,623 38,652 10,759 21.595 11.023 20, 186 
f nu uL I D LL 56,615 971,483 46,836 333,668 57,029 315,095 
"Revised. 
Table 8.—U.S. imports for consumption of nickel products, by class 
1980 1981 1982 
Class tity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) . 
J ⁵ð i ð K ĩ 2 A 1.1 $13 5 $42 mee 
Unwrought -—-——-----------------—- 116,193 708, 693 123,141 747,920 82,297 $446,850 
Oxide and oxide sinterrk! 2 4,182 21,7 4,330 21,779 3,144 13,461 
Slurry ee ]˙²vQd 77,459 208,742 794,786 223,060 58,568 105,633 
Bars, plates, sheets, anodes- —-- -- ------—- 2,396 20,918 1,011 9,321 1,384 11,217 
e _ ee eee ee Sele 2,635 1,583 2,198 18,317 2,362 19,217 
Shapes, sections, angles 892 21 552 8 226 
Pipes, tubes, fittings - - - -- ------------ 717 11,554 634 8,707 1,866 9,688 
Powder. — ——— ree i Dau 15,129 98,001 13,909 91,944 11,953 11,825 
Filgkeg — ͤ 8 115 665 215 1,381 179 1,020 
Waste and scrap ___________________ 3,572 18,481 5,226 17,496 4,300 18,349 
Ferronickel ... 51,741 104,156 69,853 119,321 21,352 28,215 
Total (gross weight) --------------—- 275,346 1,215,451 315,837 1,259,840 186,913 730,701 
Nickel content 189,188 XX "209,008 XX 129,787 XX 


"Revised. XX Not applicable. 


N. ickel-containing material in slurry, or any form derived from ore by chemical, physical, or any other means, and 
requiring further processing to recover nickel or other metals; principally matte for refining; also includes salts and 


compounds. 
Estimated from groes weight of primary nickel products. 
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Table 9.—U.S. imports for consumption of new nickel products, by country 


(Short tons of nickel) 
Powder and Oxide and oxide , Slurry and 
Country Metal flakes pe Ferronickel he ^ 
1981 1982 1981 1982 1981 1982 1981 1982 1981 1982 
Australia 10, 659 8,618 1,804 2,450 7 29 5 — 10,147 9,868 
Botswana ET aM eee ata ee MM ZU — 24,625 14,072 
D MEE 62,414 42,440 8,659 6,956 3,085 1,908 525 Te 1,711 721 
Dominican Republic _ _ _ _ a ET ics c ENT _. 9,890 = = ROA 
i a AEE E 3,122 3,318 xd Z M cs ace 106 154 
OB. i Loos 604 730 is Hm 31 17 aes ae 1 n 
Germany, Federal Republic 
Bom M 56 1,272 167 116 136 " 75 28 
apann _ _ _ 799 95 eae v pi _— 8,586 2,041 23 18 
Netherlands 77 79 o ver i) = 8 43 
New Caledonia DT MM c zr "n: em 5,294 3,213 2,110 oer 
Norway 22,223 12,859 58 78 11 id EN EN 
Eu Pine 3 iex nde 9,740 2,616 1,830 1,415 NN EN 8 - mx. 
South Africa, Republic of - 4,353 4,217 816 698 HE A" 12 6 "860 2,636 
Sweden ES NIC MD E VM en E M 4 M 
U.S.S.R RRR 6,638 2,463 TH NN MR EN zc E 2a T 
United Kingdom 696 608 786 400 NN pe mes Li us 2 
Zimbabwe __________ 1,492 2,981 E = EN = en yen a 
PPTP 268 1 4 19 64 404 1,391 83 56 85 
Total __ eS 123,141 82,297 14,124 12,132 3,334 2421 20,248 5,344 "48161 27,593 
*Estimated nickel content. "Revised. 


1Nickel-containing material in slurry or in any other form derived from ore by chemical, physical, or any other means 


and requiring further processing; princi 
purposes; excludes bars, plates, sheets, and anodes. 


ly matte for further refining; includes nickel in laterite ores for testing 
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Mine and plant closings and temporary 
shutdowns were experienced in many coun- 
tries, including Australia, Canada, the Do- 
minican Republic, Finland, the Philippines, 
Japan, and Zimbabwe. Production was cur- 
tailed in Indonesia, New Caledonia, and 
Australia in response to very weak demand. 
In spite of the poor market, several new 
projects were brought onstream: Cerro Ma- 
toso ferronickel in Colombia, Kavadarci fer- 
ronickel in Yugoslavia, and Empresa de 
Desenvolvmento de Recursos Minerais S.A. 
(CODEMIN) ferronickel in Brazil. Govern- 
ments gained control or pledged support of 
mining operations in Botswana and Greece. 
Construction of the 30,000-ton-per-year 
nickel refinery in Punta Gorda, Cuba, con- 
tinued. Japan began the purchase of nickel 
for its national stockpile. 

Albania.—Late in the year, the Albanian 
Government awarded a contract to the 
Federal Republic of Germany firm Salzgit- 
ter Industriebau for construction of a 6,000- 
ton-per-year electrolytic nickel refinery in 
the Elbasan region. Inco Technology, Ltd., a 
subsidiary of Inco, Ltd., was to provide 
technology, laboratory services, design engi- 
neering, and training. Feedstock for the 
new plant was to be domestically produc- 
ed as a byproduct of nickeliferous iron 
ore mining and was shipped to Sered, 
Czechoslovakia, for processing. À nickel car- 
bonate was also produced in Albania. Nick- 


el metal and cobalt oxide would be produced 
at the new plant, which was expected to be 
completed in 1985. Nickel mining capacity, 
about 10,000 tons per year, would not be 
changed. 

Australia.—About 70% of Australia’s 
nickel output was from the nickel sulfide 
operations in Western Australia. Green- 
vale’s lateritic mine in Queensland made up 
the remainder. 

Metals Exploration Ltd. and Freeport 
Queensland, Ltd., reported significant losses 
for the first half of 1982. Sintered nickel 
oxide (95% Ni) and nickel-cobalt sulfide 
are produced at Yabulu in Queensland 
as part of the Greenvale operation. All of 
Greenvale’s ore dryers at the Yabulu treat- 
ment plant were converted from oil to coal 
by the beginning of the year, and conver- 
sion of the boilers was completed by mid- 
year. This was to help reduce escalating 
power costs and partially offset lower prices 
for metal. 

In Western Australia, Western Mining 
Corp. (WMC), which operates the Kambalda 
mines, maintained a large flash smelter at 
Kalgoorlie that treated the Kambalda, Ag- 
new, and Nepean Mine ores to produce 
nickel matte. On the coast, near Perth, the 
large Kwinana facility produced nickel met- 
al and nickel-cobalt sulfide. WMC signed a 
$750 million contract with Sumitomo Metal 
Mining Co. Ltd. of Japan for the supply of 
16,500 short tons of nickel matte to Sumito- 
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mo each year. The contract amount repre- 
sented 30% of the total production of nickel 
mines situated near Kalgoorlie and Kam- 
balda and 90% of Sumitomo’s needs. Since 
1967, WMC had delivered approximately 
175,000 short tons of nickel concentrate and 
matte to Sumitomo. Since 1973, the deliver- 
ies had been entirely matte. According to 
Metals Exploration officials, the Western 
Australia Nepean nickel mine near Kal- 
goorlie was scheduled to close early in 1983 
for at least 12 months. The closure effective- 
ly would remove about 4,000 tons of nickel 
from the market. 

Botswana.—BCL reportedly achieved a 
67% increase in output of concentrate and a 
21% increase in output of nickel-copper 
matte over 2 years as a result of modifica- 
tions to plant equipment. Also, by making 
maximum use of local coal, almost total 
independence from imported oil was realiz- 
ed. Mill circuit development included the 
use of wet magnetic separators, and smelt- 
er developments included upgrading the 
spray drying plant, a revised flash furnace 
feed system, the installation of a 230-ton- 
per-day oxygen plant, and increased slag 
granulation and handling capacity. The 
modifications began in 1980 and resulted in 
a 75% increase in smelter capacity for new 
concentrate. 

AMAX Nickel reduced its nickel matte 
purchases from Botswana by 25% in 1982. 
The company obtained relief from a con- 
tract with its supplier, BCL. Under terms of 
the contract, AMAX Nickel was required to 
purchase 40,000 tons of BCL’s annual out- 
put. The nickel-copper matte is processed at 
AMAX Nickel’s Port Nickel, La., refinery. 
Negotiations for the contract amendment 
began in 1981. About 10,000 tons of matte 
was to be diverted to the Falconbridge 
refinery in Kristiansand, Norway, and Rio 
Tinto Zinc’s nickel facility (Eiffel Flats) in 
Zimbabwe. The new agreement was to ex- 
tend over a 27-month period. 

The National Assembly of Botswana 
passed a bill in April, making the Govern- 
ment the financial guarantor of BCL. Major 
shareholders in the mine, including AMAX 
Nickel (80%), Anglo American, Ltd. (30%), 
and the Botswana Government (40%), held 
discussions in March on the third restruc- 
turing of the project’s debt load. Under the 
plan, worked out in September, all parties 
made substantial sacrifices. The length of 
repayment of debt would be significant. 

Brazil.— The third Brazilian lateritic 
nickel mine and smelter came onstream 
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late in the year. CODEMIN, owned by the 
Hochschild Group and Anglo American 
Corp. of Brazil, was to mine from a deposit 
situated in the Serra da Mantiqueira Moun- 
tains, 112 miles north of Brazilia and not far 
from deposits being mined by Cia. Niquel 
Tocantins. The plant capacity was about 
6,000 short tons of nickel contained in 
ferronickel. Nickel content of the ore rang- 
ed from 1.4% to 1.8%, and reserves were 
sufficient to last 20 years at maximum 
production rates. Plans called for the devel- 
opment of three open pits during the life of 
the mine. Power for the reduction and 
refining furnaces was supplied by hydro- 
electric sources in southeast Brazil. An 
overall nickel recovery rate of about 85% 
was expected to be achieved. 

Morro do Niquel exported part of its 
ferronickel production because of poor do- 
mestic demand and problems in Morro’s 
oxygen plant. These problems resulted in 
greater production of low-grade ferronickel, 
which the domestic market could not ab- 
sorb. 

Brazil’s state-owned Cia. Vale do Rio Doce 
opened, for exploration, land containing 
extensive nickel reserves. The property was 
situated in the Amazon’s mineral-rich Cara- 
jas Mountain area. The area contains an 
estimated 52 million tons of nickel. 

Burundi.—A German exploration team 
under the United Nations Development 
Program explored for nickel in the Muson- 
gati, Nyabikere, and Waga areas, con- 
tinuing a project that began in 1981. 

Canada.—Mine, mill, smelter, and refin- 
ery workers at Inco Ltd.’s Sudbury and Port 
Colborne, Ontario, operations went on 
strike May 31, halting production of nickel 
by Inco Ltd. in the Province. The workers 
were members of the United Steelworkers 
of America (USW) Local 6500 in the Sud- 
bury region and USW Local 6200 at the 
Port Colborne refinery. A 3-year pact that 
offered a $3.68 per hour cost of living 
increase over the term of the contract was 
rejected. Although the strike ended July 2, 
the facilities remained closed through year- 
end and were not scheduled to reopen until 
April 1983. USW members voted in favor of 
a 3-year pact that was retroactive to June 
21. About 80% of those voting approved the 
new contract that called for a $5.25 per hour 
increase over 3 years and continued a cost 
of living adjustment. Lack of leverage for 
the workers in negotiations, owing to the 
poor nickel market, combined with an in- 
ducement of eligibility for $250 per week 


NICKEL 


unemployment benefits (instead of $40 per 
week strike pay), brought about an early 
resolution of the strike. The strike lasted 
just 5 weeks. The Thompson Mine and 
refinery were closed during November and 
December only. 

On August 18, Inco Ltd. announced fur- 
ther reductions in its staff and labor force 
as a result of continuing depressed market 
conditions. In the Ontario Div., the total 
work force was to be reduced by about 1,185, 
including 235 staff employees. For the hour- 
ly workers, the layoff would not begin until 
January 24, 1983. At Sudbury, Ontario, the 
company suspended production from the 
upper portion of the Levack Mine and 
reduced production to a one-shift-per-day 
basis in the rest of the mine. This resulted 
in a 50% reduction in output at the mine. In 
addition, Inco Ltd. planned to proceed with 
redesigning the upper portion for lower cost 
bulk mining methods, and accelerated the 
changeover from the _ undercut-and-fill 
method of mining to lower cost vertical- 
retreat mining in other parts of the mine. 
The Copper Cliff North Mine was reacti- 
vated as a commercial-scale mine research 
facility with about 120 employees. New 
mining methods and equipment were to be 
developed at the facility to make Inco Ltd.’s 
other mines more productive and cost com- 
petitive. 

By yearend, Inco Ltd.’s employment 
worldwide was reduced by 22%. By 1988, 
the Sudbury work force was to be reduced to 
9,500 from the 1982 level of 12,000. This was 
expected to result in a reduction of effective 
capacity at Sudbury of 20,000 tons to 
120,000 tons. 

Inco Ltd. restructured its management by 
dissolving Inco Metals Co., which had been 
responsible for mining, processing, and 
marketing of the company's primary met- 
als. Inco Metals' functions were assumed by 
Inco Ltd. Inco Ltd. also made definite plans 
to sell all of its Rayovac battery operations 
and sold its Exide Electronics Div., thereby 
eliminating the Inco Electroenergy Corp. 

In another cost-cutting move, Inco Ltd. 
delayed the scheduled completion of the 
Thompson open pit mine project until early 
1986. The Thompson open pit development, 
announced in October 1981, was intended to 
replace the existing Pipe Mine, which will 
be depleted by 1985. The deferral cut about 
$9 million from 1982 capital cost require- 
ments for the project's $72 million first 
phase. Falconbridge also shut down its Ca- 
nadian operations from June 27 through 
yearend. A 3-year contract between Fal- 
conbridge and the Mine, Mill, and Smelt- 
er Workers’ Union expired August 21 dur- 
ing a previously planned 13-week shutdown. 
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Falconbridge reduced its long-term produc- 
tion capacity at Sudbury to about 25,000 
tons per year with the reduction in its work 
force by about 1,400 personnel. 

Colombia.—The Cerro Matcso nickel lat- 
erite project in Colombia, which was com- 
missioned in June, began significant pro- 
duction in August after initial mechanical 
problems were overcome. The $400 million 
open pit mine and processing plant was 
designed to produce 22,600 tons of ferronick- 
el annually. Feasibility studies for the mine 
were initiated in 1966, but construction did 
not actually begin until 1979. Located in the 
tropical lowlands, about 250 miles north- 
west of Bogota, the mine has established 
reserves of 23 million tons of ore at an 
average grade of about 2.7% nickel. The 
smelter, situated near the mine, produced 
about 1,000 tons of nickel in ferronickel 
monthly during the last quarter. The ferro- 
nickel contains 35% to 40% nickel. 

Coal is used as a reducing agent in a 
rotary kiln-electric furnace process employ- 
ed at the site. The smelter consumed hydro- 
electric power, accounting for 75% of the 
project’s total energy supplies. The remain- 
ing 25% was met by natural gas and other 
sources, used principally for ore drying. 
Cerro Matoso, S.A., is a Colombian corpora- 
tion composed of Empresa Colombiana de 
Niquel, a Colombian Government corpora- 
tion (45%); Hanna (20%); and Billiton Over- 
seas Ltd. (85%), a member of the Royal 
Dutch/Shell Group. Aside from shareholder 
equity, project funding was provided by a 
group of commercial banks. These loans 
totaled about $226 million, comprised of 
$120 million from Chase Manhattan Bank, 
$80 million from the International Bank for 
Reconstruction and Development (World 
Bank), and $25.6 million from the Export- 
Import Bank. 

Cuba.—The  30,000-ton-per-year Punta 
Gorda nickel plant was about 55% complete 
in September, but would not come on- 
stream until 1984. The $100 million facility 
was being built with assistance from the 
U.S.S.R. Construction of the Las Camario- 
cas plant was scheduled to begin by year- 
end. Production from all current and pro- 
jected capacity could reach 107,000 tons by 
1990. 

At Punta Gorda, a 20-ton-per-day pilot 
plant, to be used for research studies in the 
processing of nickel-cobalt laterite ores, was 
under construction and was expected to be 
completed by mid-1983. Research at the 
pilot plant was to be directed toward the 
study of process treatment conditions for 
new laterite deposits, the testing and evalu- 
ation of alternate processes, the develop- 
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ment of process control systems, and the 
testing of new equipment. The original 
conceptual design and specifications were 
completed in late 1979 with the assistance 
of a Canadian company. The design was 
based on the Nicaro process, which includes 
reduction roasting, nickel leaching with 
ammonia-ammonium carbonate, cobalt re- 
covery, and nickel precipitation by distilla- 
tion. 

Dominican Republic.—In mid-January, 
Falconbridge announced the temporary 
closing of its ferronickel operation, Falcon- 
bridge Dominicana, C por A. The facility, 
with a designed annual capacity of 33,000 
tons, employs 2,000 workers. Prior to the 
shutdown, the plant was operating at about 
35% of capacity. After the shutdown, 
Falconbridge, the Western World’s second 
largest producer, was operating at less than 
50% of capacity, including cutbacks at its 
nickel mining operations in Canada. 
Falconbridge and ARMCO, Inc., of Middle- 
town, Ohio, the other major shareholder in 
the Dominican company, made payments of 
$43 million over the previous 1-1/2 years to 
cover operating deficit and debt service. 

Falconbridge announced September 16 
that it would resume production at its 
Dominican ferronickel operations immedi- 
ately. The Dominican subsidiary planned to 
operate at about 50% of capacity, and about 
two-thirds of the personnel at the site re- 
turned to work. According to company offi- 
cials, the facility was reopened because of 
the country’s unbalanced inventory posi- 
tion, ferronickel stocks being much lower 
than those of electrolytic nickel. 

Greece.—The Government of Greece took 
over control of Larco S.A., the nickel and 
steel company of the Bodossakis Group. Two 
state-owned banks, the National Bank of 
Greece and the Commercial Bank of Greece, 
took over 80% of the company’s shares. The 
nationalization was a part of the Govern- 
ment’s plan to buy up stocks of companies 
facing bankruptcy. The plant has a capacity 
of about 27,000 tons per year of nickel in 
ferronickel. 

India.—The Canadian International De- 
velopment Agency became involved in the 
proposed Sukinda nickel project in Orissa 
Province. The agency made a preliminary 
evaluation of the available data. 

The Minerals and Metals Trading Corp. 
issued a tender in October for 248 tons of 
nickel. Nickel consumption in India grew 
from about 4,000 tons in 1970 to a peak of 
about 8,000 tons in 1981, with a decline in 
1982 owing to the recession. 
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Indonesia.—P.T. International Nickel In- 
donesia, the 98% owned subsidiary of Inco 
Ltd. of Canada, cut back production at its 
Soroako, Sulawesi, facility to less than 40% 
of capacity. One of two operating process 
lines was shut down on February 1. A third 
line remained inactive because of poor mar- 
ket conditions. Most of the production was 
exported to Japan. The smelting operations 
came onstream in 1977 and were hampered 
by technical problems. Early in 1980, Inco 
Ltd. of Canada revised production capacity 
of the facility downward from 100 to 75 
million pounds because of technical prob- 
lems associated with the acidic nature of 
relatively high-grade ores at the site. Dur- 
ing most of the year, nickel was produced 
from only one furnace. Japanese consumers 
negotiated a reduction in prices paid for ore 
with Japan’s other nickel producer, Aneka 
Tambang, Ltd., to $2.21 per pound. 

Ivory Coast.—Relatively large nickel de- 
posits were found in the Giankouman- 
Sipilou region near the town of Man in the 
west-central part of the country. Falcon- 
bridge explored an area estimated to encom- 
pass a 200-million-ton deposit containing 
about 1.6% nickel. Recoverable cobalt oc- 
curs beneath the nickel oxides. 

Japan.—The Ministry of International 
Trade and Industry (MITT) began stock- 
piling 5 rare metals as part of a plan to 
stockpile 11 such metals over a period of 5 
years. The five metals are nickel, cobalt, 
chromium, tungsten, and molybdenum. The 
Stockpile inventory objectives are equiva- 
lent to 2 months of consumption in Japan 
(about 51,500 tons for nickel). According to 
the plan, the equivalent of a 12-day con- 
sumption would be purchased each year. 
The stockpiling authority was to be the 
Federation of Mining and Metals, under the 
control of MITI. Other metals to be included 
were manganese, vanadium, palladium, 
strontium, and antimony. Funds for the 
$288 million program were to be supplied 
from open markets by issuance of Gov- 
ernment-guaranteed bonds. The Japan Rare 
Metal Stockpiling Association, a private 
group coordinating with the Government, 
was to make an initial purchase of 3,244 
short tons of nickel, composed of 1,266 tons 
of nickel metal, 1,786 tons of ferronickel, 
and 192 tons of oxide sinter. 

Shimura Kako Co., a ferronickel producer 
in Date, Hokkaido Province, ceased oper- 
ations at the end of the year because of the 
poor market conditions. Annual capacity 
was about 5,000 tons of contained nickel. 
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Shimura’s parent company was Inco Ltd. of 
Canada. About 140 employees were laid off. 

New Caledonia.—Further cutbacks were 
announced at Société Le Nickel’s S.A. (SLN) 
Doniambo facility to less than 40% of capac- 
ity. Output in 1982 was estimated at 31,000 
tons of nickel in ferronickel. In addition, 
SLN planned to reduce annual nickel cath- 
ode production at its Sandouville refinery in 
France, which is supplied by New Caledonia 
raw material (matte). The new annual rate 
was 5,500 short tons, down from 9,900 tons 
in 1981. During the year, the French Gov- 
ernment took over control of SLN’s parent 
company, IMETAL. 

An agreement was reached between SLN 
and Japanese ferronickel smelters to hold 
New Caledonia ore prices at 1981 levels, 
unless the market situation changed drasti- 
cally. Also, import volume from new Caledo- 
nia to Japan should not fall below one-half 
of Japan’s total nickel ore imports. In addi- 
tion, SLN was successful in negotiating 
with the Japanese Government in lowering 
the Japanese tariff on New Caledonian ore 
from 11% to 9.396 as of April 1. 

New Guinea.—Nord Resources Corp. 
announced that continued exploration of 
the nickel-chromium-cobalt deposits on the 
Ramu River indicated the presence of an 
estimated 115 million tons of nickel ore 
with an average grade of about 1.2% nickel. 
Bechtel Corp. conducted a feasibility study 
on the project and estimated capital costs at 
about $1.1 billion to produce 25,000 tons of 
nickel, 3,000 tons of cobalt, and 500,000 tons 
of chromite annually. 

New Zealand.—New Zealand was propos- 
ed as a site for a $100 million nickel smelter 
by a private group (New Zealand Nickel 
Smelters, Ltd.). Hydroelectric power from 
the Cluthe River project would be utilized to 
process New Caledonian nickel ores. 

Philippines.—Marinduque Mining and 
Industrial Corp. operated at a greatly re- 
duced rate and was closed during the first 
quarter of the year. Capacity was about 
34,000 tons of nickel per year. The company 
completed conversion of equipment for use 
of coal rather than oil as an energy source. 
Also, Marinduque raised recovery rates to 
about 85% compared with 65% when the 
operation first came onstream. Neverthe- 
less, losses remained heavy during the year. 
The facility was able to remain open 
through Government financial assistance. 

Taiwan.—Inco Ltd. announced plans in 
September to construct a nickel reduction 
plant with an annual capacity to produce 
7,700 tons of nickel in the form of metal, 
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ferronickel, and nickel sulfide. The plant 
was to be built by International Nickel BV 
of the Netherlands and a Japanese partner- 
ship. Inco Ltd., was to supply the $6 million 
plant with nickel oxide feed and provide 
technology for the facility. The market for 
nickel was expected to experience a high 
rate of growth, and this facility could supply 
all of Taiwen's anticipated needs. Nickel 
metal in shot and pig form will be supplied 
to a stainless steel plant of Tang Eng Iron 
Works Co. Ltd. Inco Ltd., was to provide $1 
million of the $5.7 million investment in the 
nickel plant, which was to be completed by 
midyear 1983. 

United Kingdom.—In late April, Inco Eu- 
rope, Ltd., curtailed nickel powder and pel- 
let production at its Clydach, Wales, refin- 
ery. A complete halt in production was 
accomplished by May 10. The closure was 
officially stated to be temporary, contingent 
upon improvement in nickel demand, but 
remained in effect through yearend. The 
refinery, with an annual capacity of about 
60,000 tons of nickel, normally produces 
about 15% of Inco Europe’s Class I products. 
However, the plant had been operating at 
only about 50% of capacity for the previous 
1-1/2 years before stopping production. In- 
ventory on hand was adequate to meet Inco 
Europe’s customer requirements for the 
immediate future. Production of nickel 
chemicals at the facility was to continue. 
The refinery produced all of the principal 
commercial nickel products: charge, melt- 
ing, and electroplating materials. On Au- 
gust 18, an announcement was made that 
the total work force at Clydach would be 
reduced by 80. 

Yugoslavia.—The Kavadarci open pit 
mine and smelter in Macedonia Province 
began production in April. Rated capacity 
of the plant was 17,600 tons of nickel per 
year in ferronickel. The smelter only pro- 
duced for the domestic market during the 
year, operating at about one-third of capaci- 
ty. The nickel mine, which is in southern 
Yugoslavia, is located about 25 miles from 
the smelter at Kavadarci. The smelter is 
about 112 miles southwest of Skopje. The 
$350 million plant consisted of two lines and 
produced ferronickel containing 25% nickel 
in the last quarter. Initially, owing to start- 
up problems, a 12% to 15% nickel raw 
material was produced. Full production is 
not expected until 1985. 

Zimbabwe.—In October, Rio Tinto Min- 
ing Zimbabwe, Ltd. (RTMZ), received a $1.7 
million loan from the Zimbabwe Govern- 
ment to keep the Empress nickel mine 
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open until yearend. Instability of the rock 
being mined and declining ore grade result- 
ed in a $3.6 million loss for the first half of 
the year. At yearend, a decision was made 
to close the mine, idling 1,180 workers. 
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finery at Gatooma remained in operation. 
BCL of Botswana agreed to sell about 4,200 
tons per year of its matte output to RTMZ, 
which will complement ore received from 
the Perseverance Mine at Chatari. 


RTMZ's 5,000-ton-per-year Eiffel Flats re- 


Table 10.—Nickel: World mine production, by country! 


(Short tons) 

Country 1978 1979 1980 1981P 1982* 
Albania 5, 600 5, 800 6,100 6,200 6,400 
Australia (content of concentrate“ 90,785 16,841 81,927 82,095 90,610 

BIR 2 E E a ee a ee s 17,691 17,828 17,022 18,200 219,578 
Brazil (content of ore·7TD:ꝛœ ee 3,968 3,267 6,435 7,239 ,200 
Burma (content of speiss) __ 19 15 22 22 
Canada3 c 0 ͥͥ se nt e E 141,437 139,422 208,109 176,642 97,824 
China oss oer LU m lD M 12,000 12,000 12,000 12,000 12,000 
Cuba (content of oxide and sulfide). _. -----------—- 736,733 134,275 40, 363 42,532 39,258 
Dominican Republik 2-- 15,765 ,680 18,019 20,601 6,600 
Finland (content of concentrate) r7 904 6,393 7,199 7,566 7,600 
German Democratic Republic? __ - - ------------—- 3,000 2,800 3,000 3,000 3,000 
Greece (recoverable content of ore) _ _ _ _ _ _ _ __ 20,431 22,214 16,796 17,200 16,800 
Guatemala 204 su LE d LL ' 1,189 6,833 7,6 ae 
Indonesia (content of ore) 34,628 34,212 83,895 84,242 82,000 
Mexico (content of ore) 22-22-22 2-222 24 = ae M 
Morocco (content of nickel ore and cobalt ore?) 192 176 148 140 110 
New Caledonia (recoverabl _ _ _ _ 71,839 88,696 95,451 86,079 ,000 
Norway (content of concentrated 591 *550 550 “550 550 
FHF! ³·¹ eee enn a uhu usa 32,549 36,693 51,934 83,948 22,000 
Poland (content of ore)? |... 2222222222 2,600 72,300 T2,300 72,300 2,900 
South Africa, Republic off 31,636 339 28, 329 29, 100 24,250 
U.S.S.R. (content of ore 164,000 166,000. 170,000 174,000 187,000 
United States (content of ore shipped) z 13,509 15,065 4,653 12,099 3,208 
Yugoslavia _______________________------ NA 1,650 2,200 4,400 18,200 
Zimbabwe (content of concentrate)_ — — _ _ _ _ 17,307 16,084 16,617 14,350 14,300 

1J77777///ô§ĩÜ.ꝛ? «¹ö 7725, 398 7750, 138 836,312 784, 505 669,800 
“Estimated. Preliminary. Revised. NA Not available. 


Insofar as possible, this table represents recoverable mine production of nickel; where data relate to some more highly 
processed form, the figure given has been used in lieu of unreported actual mine output to provide some indication of the 
magnitude of mine output, and is so noted parenthetically following the country name, or by footnote. Table includes data 
available through Apr. 25, 1983. 

Reported figure. 

Refined nickel content of oxides and salts produced, plus recoverable nickel in exported matte and speiss. 

Includes a small amount of cobalt not reported or recovered separately. 


Table 11.—Nickel: World smelter production, by country! 


(Short tons) 

Country” 1978 1979 1980 1981P 1982° 
Australia 41,146 43,366 38,921 46,854 55,900 
Brarit- s s s ĩð2 ie Ed we te 2,522 2,715 2,760 2,574 2,200 
e, ß LP ee 98,360 92,315 167,881 127,000 69,900 
China- ——---------------------——— 11,000 11,000 11,000 11,000 10,000 
o” T . US 78,173 "8,923 8,773 9,370 9,500 
Crechoslovak ia €2,400 2,202 2,240 2,425 2,425 
Dominican Republic) 15,765 27,680 18,019 20,601 6,600 
f e ee te 8,268 112,632 14,117 14,672 14,300 
France co c EE s 3 ) s ee Ss 8,543 3,660 10,802 11,000 9,900 
German Democratic Republic c 3,300 3,300 3,300 3,800 8,300 
Germany, Federal Republic of 993 1,948 1,961 *1,320 1,920 


See footnotes at end of table. 
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Table 11.—Nickel: World smelter production, by country! —Continued 
(Short tons) 
Country? 1978 1979 1980 1981P 1982* 

VIC Ne reenter 8 16,410 16,129 15,300 14,000 13,800 
Indonesa 4,959 4,409 4,625 5,300 4,400 
/ô˙%5 en ete 88 87,303 111,333 108,428 95,079 92,300 
Mexico; Lus exu ere ay Z E 24 1 s d er EN 
New Caledonia _____--------------—- 21,924 33,480 35,918 30,852 31,000 
Ä e D 88 126,168 793,826 540,921 540,890 40,800 
Philippines 20,654 23,675 27, 26,376 12,900 
Poland oro ec % . s s a 72,600 12, 300 12, 300 72,300 2,300 
South Africa, Republic oz 24,802 8, 19,950 19,800 15,900 
PP; y 1184, 100 r 186,300 189,600 194, 000 209, 400 
United Kingdom nnn 23,553 20,793 21,275 27,999 7,600 
United States? 37,298 44,191 44,225 48,805 44,956 

Yugoslavia __ _ _ zo co =e MN ; 
Zimbabwe 14,300 14,600 15,500 713,200 13,200 
A 8 1664, 565 1709, 041 805,189 769,317 682,701 

“Estimated. Preliminary. Revised 


1Refined nickel plus nickel content of fe 


Table includes data available through Apr. 21, 1983. 
In addition to the countries listed, Albania is known to have initiated smelter production in 1978, and North Korea is 


believed to have produced 


rronickel produced from ore and/or concentrates unless otherwise specified. 


metallic nickel and/or ferronickel, but information is inadequate for formulation of reliable 


estimates of output levels. Several countries produce nickel-containing matte, but output of nickel in such materials have 
been excluded from this table in order to avoid double counting. Countries producing matte include the following, with 
output indicated in short tons of contained nickel: Australia: 1978—36,045; 1979—42,626; 1980—35,825; 1981— 36,223; and 
1982— 36,900 (estimated); Botswana: 1978—17,691; 1979— 17,828; 1980— 17,022; 1981— 20,150; and 1982 — 19,573; Indonesia: 
1978—none; 1979—7,402; 1980— 17,428; 1981—16,499; and 1982— 11,200 (estimated); New Caledonia: 1978— 18,853; 1979— 


13,517; 1980— 17,063; 1981—16,954; and 1982—8,800 (estimated). 


Nefined nickel plus the nickel content of oxide. 


*Nickel content of ferronickel only. (No refined nickel is produced.) 
5Includes nickel content of refined nickel, nickel oxide, and nickel matte. 


Content of ular nickel oxide and 


wder only; Cuba also produces nickel oxide sinter and a processed sulfide, but 
these are not included in order to avoid double counting, as they may be Bree 
was as follows in short tons: 1978—10,423; 1979—11,828; 1980— 13,065; 1981—13,394 (estimated); and 


to metal elsewhere. Output of sinter 
982— 13,068 


(estimated). Output of N sulfide was as follows in short tons: 1978— 16,793; 1979 — 13,524; 1980 — 18,525; 1981— 


19,768 (estimated); and 1982— 16,711 (estimated). 
Includes nickel content of nickel alloys. 


5Data derived from estimated metal content of reported concentrate. 
*Byproduct of metal refining, including that derived from both domestic ores and imported materials. 
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Joslyn Stainless Steels, Inc., Fort Wayne, 
Ind., adopted a technique developed by the 
Bureau of Mines for in-plant recycling of 
stainless steel furnace dusts, mill scale, and 
grinding swarf. Through experimentation, 
Bureau researchers showed that these 
wastes could be pelletized and returned to 
the arc furnaces as a means of recovering 
the contained valuable metals, while coinci- 
dentally solving the problems of storage and 
waste disposal.? The procedure recommend- 
ed as being most economical was the direct 
addition of pelletized waste to the arc fur- 
nace as 10% to 20% of the total charge for 
production heats, instead of part of the 
usual scrap or alloy charge. The dusts, 
scale, and swarf can be mixed and pelletized 
with little difficulty, providing a means for 
adding carbon to the mix and a vehicle for 
charging the furnace. Only conventional 
equipment was used for agglomeration. 
Usual recoveries of substantially greater 
than 90% of the nickel and iron were 


obtained, and about 90% of the chromium 
and molybdenum appeared to be consistent- 
ly recoverable with proper control of vari- 
ables. Using the technique, no problems 
were encountered in commercial stainless 
production heats. 

As part of the first order assessment of 
the potential of reject waste materials from 
nickel-bearing manganese nodule process- 
ing, the Bureau of Mines estimated the 
physical and chemical characteristics of 
reject waste materials that would be gen- 
erated from each of five potential process 
flowsheets.: On the basis of the results 
obtained, it appeared that the reject waste 
material generated by the five outlined 
processes may have only minor environ- 
mental implications. According to the 
study, leachates of two ammoniacal leach 
wastes, a sulfuric acid leach* waste, and a 
smelting leach waste should be well below 
maximum limits for classification as haz- 
ardous waste. 
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The National Association of Recycling 
Industries (NARI) and the Bureau of Mines 
continued a $2 million cooperative research 
program, wherein subcommittees of NARI 
recommend research projects to the Bu- 
reau, including those in superalloys. The 
research and development in superalloy 
elements is concentrated in several areas: 
assessment of strategic metals in waste 
catalysts, recovery of these metals from 
superalloy scrap and grinding waste, and 
creating intermetallic compounds from su- 
peralloy scrap to recover strategic metals.‘ 

Caro’s acid, H: SO,, prepared directly 
from hydrogen peroxide and strong sulfuric 
acid, was reported to overcome many of the 
problems associated with the conventional 
method of cobalt and nickel separation by 
selective oxidation of cobalt as cobalt (III) 
hydroxide. Near quantitative removal of 
cobalt was possible from solutions that 
ranged widely in both cobalt-to-nickel ratio 
and overall metal concentration. Greater 
ease of operation and lower cost of effluent 
were also claimed. 

Two companies developed systems for 
treatment of complexed waste waters, in- 
cluding removal of nickel from electroless 
plating effluent. One, manufactured by 
Ethone Corp., was claimed to be highly 
selective in removing copper and nickel 
using ion-exchange resin technology. One 
cubic foot of resin could remove up to 1 
pound of metal. A moving bed technology 
allows simultaneous sorption and regener- 
ation of resin, permitting continuous oper- 
ation. Another, manufactured by MacDer- 
mid, Inc., utilized a high-efficiency electro- 
lytic technique to recover metals from 
waste water, principally the rinse water in 
the plating industry. Nickel removal of 96 
grams per hour was achieved for typical 
conditions found in an electroplating 
installation.* 

The severely corrosive environments and 
high temperatures and pressures found in 
deep oil and natural gas (sour gas) wells 
have produced a demand for nickel alloy 
tubular products to counter sulfide stress 
cracking and hydrogen-induced cracking.’ 
Incoloy 805 (42% Ni), developed by Hunt- 
ington Alloys, Inc., was one alloy that quali- 
fied for use in the environment after exten- 
sive testing by several oil companies. 
Hastelloy Alloy C-276 (16% Ni), developed 
by Cabot Corp., also qualified, particularly 
for very deep wells of over 20,000 feet. Areas 
where these alloys have been used are the 
Jackson Dome region of Mississippi, the 
Overthrust Belt in Colorado, and the Tusca- 
loosa fields in Louisiana. 

National Steel Corp., Pittsburgh, Pa., con- 
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tinued testing of nickel-coated can stock as 
a replacement for tin coating. The nickel 
coating was produced on converted electro- 
lytic tin plating lines. Because of the acidic 
quality of some foods, testing can take up to 
2 years. National, the Nation's sixth largest 
steel producer, had applied for several pat- 
ents on the nickel coating process.* 

Tests of nickel-iron batteries for use in 
electric vehicles continued with encourag- 
ing results.» Eagle-Picher Industries, Inc., 
and Westinghouse Electric Co. conducted 
tests. However, before commercialization, 
more research was needed. Electricity re- 
quired for charging had to be reduced, and a 
considerably higher price for gasoline was 
essential. 

Research on a possible substitute for the 
austenitic stainless steel (Fe-Ni-Cr) alloys 
was carried out. The replacement was an 
Fe-Mn-Al-Si-C-X alloy that showed excel- 
lent oxidation resistance at 500° and 700° 
C.:* The object of the alloy design was to 
obtain an Fe-Mn-Al base alloy with as much 
aluminum as possible retained in the aus- 
tenitic solid solution. Meanwhile, the use cf 
Stainless steel in automobile engine exhaust 
systems was reported to be increasing, 
mostly of the low- or zero-nickel types (400 
Series) Nickel-bearing stainless steels of 
the 300 Series were used for catalyst 
supports, fasteners, and springs. For 
transverse-mounted engines, Type 309 fas- 
teners are used to couple the pipe to the 
manifold." 

Carpenter Technology Corp. developed a 
new alloy, designated 20Mo-6, for applica- 
tions requiring resistance for highly acidic 
environments. The alloy contains 3396 to 
37% nickel and was designed for applica- 
tions in which both sulfuric acid and chlo- 
rides are present. It was expected to be used 
in the pollution control equipment market 
and the chemical processing industry.” 

Research aimed at improving the ductil- 
ity of nickel aluminides was carried out at 
Tohoku University, Japan, and Oak Ridge 
National Laboratory. Boron additions 
were found to be beneficial in overcoming 
low ductility and brittle grain boundary 
fracture. To produce structural members 
with high ductility, microalloying and ther- 
moammoniacal processing techniques were 
also critical. If this research proves success- 
ful, a new class of high-temperature alloys 
could be produced. 


1Physical scientist, Division of Ferrous Metals. 
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Nitrogen 


By Charles L. Davis? 


Total U.S. production of fixed nitrogen in 
the form of ammonia decreased during 1982 
from that of 1981. Production for each 
month was less than the respective monthly 
production in 1981. The highest monthly 
level in 1982, 1.52 million short tons, oc- 
curred in May. Value of ammonia produced 
in 1982 decreased 35% to $2 billion, com- 
pared with the 1981 value of $3.1 billion. 
Value of U.S. ammonia consumption 
decreased 36% in 1982, to $2.1 billion, from 
the $3.3 billion value in 1981. Production 
and apparent consumption values were 
based on average annual 1981 and 1982 
f.o.b. gulf coast prices. Total tonnage of 


exported ammonia increased in 1982, com- 
pared with 1981 tonnage, and by October 
1982, imports had exceeded the 1981 total. 

Domestic Data Coverage.—Domestic pro- 
duction data for ammonia were developed 
by the Bureau of the Census, U.S. Depart- 
ment of Commerce, and published monthly 
in Current Industrial Reports, Inorganic 
Fertilizer Materials and Related Products 
(M28B). The Department of Commerce sur- 
veyed approximately 133 firms manufactur- 
ing inorganic fertilizer chemicals. Produc- 
tion estimates were supplied for reports not 
received in time for tabulation. 


Table 1.—Salient ammonia statistics 
(Thousand short tons of contained nitrogen) 


Imports for consumption asnasan qa aa Sige ee ees Bi 


Consumption 
World: 


“Estimated. Preliminary. Revised. 
1Synthetic anhydrous ammonia and coke oven ammonia. 
ke oven ammonia not available after 1980. 


uction uu n nos ae ah 8 


1978 1979 1980 1981 1982P 
ae 14,169 15,420 16,244 15,619 12,742 
— 434 649 681 506 610 
>= 1,247 1,603 1,921 1,719 1,737 
P 15,210 16,574 17,664 16,355 13,858 
afa 174,101 78,533 81.515 81,573 80,078 


Includes producers’ stock changes in synthetic anhydrous ammonia and coke oven ammonia. 


DOMESTIC PRODUCTION 


U.S. production of ammonia in 1982 was 
12.7 million tons of contained nitrogen. This 


was 18.4% below 1981 production. Total 
anhydrous ammonia plant capacity was 
reduced by as much as 5.5 million tons 
during 1982. Many plants were idled, and 
some were closed and dismantled because of 
high operating costs. Production at some 
idled plants resumed after periods of inac- 
tivity. Obsolete equipment, which resulted 
in plant inefficiencies, and rapidly increas- 
ing prices for natural gas were major rea- 


sons for the high operating costs. The aver- 
age price of 1,000 standard cubic feet of 
natural gas in 1982 was $2.63, or nearly 
75% of the total production cost per ton of 
ammonia. In 1975, the price for the same 
volume of natural gas was $0.62, and con- 
tributed about 46% of the total production 
cost. Production was expected to remain 
depressed until the imbalance between the 
relatively high cost and relatively low de- 
mand was adjusted. 
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Table 2.—Fixed nitrogen production in the United States 
(Thousand short tons of contained nitrogen) 


1978 1979 1980 1981 1982P 
Anhydrous ammonia, synthetic plant ann 14,072 15,317 16.155 15,619 12.742 
Ammonium compounds, coking plants: 
Ammonia liquor - rr 7 7 7 NA NA 
Ammonium sulfate - - ------------------ 90) 96 82 NA NA 
Ammonium phosphates - --------------- iri (2) (2) (2) NA NA 


I u Z zu L u u mak AAA 14,169 15,420 16,244 15,619 12,742 
PPreliminary. NA Not available. 


1Current Industrial Reports, U.S. Department of Commerce, Bureau of the Census. 
2Included with ammonium sulfate to avoid disclosing company proprietary data. 


Table 3.—Major nitrogen compounds 
produced iñ the United States 


(Thousand short tons, gross weight) 


Compound 1980 1981 1982P 


Acrylonitrile 915 1.003 1.008 

Ammonium nitrate _ _ _ 9,127 8,791 7,331 

Ammonium sulfate _ _ _ 12,236 22,111 21,790 

Ammonium phosphates 13,378 12,289 10,307 

Nitric acid 9,231 9,040 7,589 

Urea L mm 7,830 7,632 5,931 
PPreliminary. 


1Includes ammonium sulfate from coking plants. 
Excludes ammonium sulfate from coking plants. 


Sources: Bureau of the Census and International Trade 
Commission. 


Table 4.—Domestic producers of anhydrous ammonia in 1982 
(Thousand short tons per year of ammonia) 


Company Location Capacity 
Agrico Chemical Co—LL——p Blytheville, nk - 407 
DOS ere nincone ce a ted err Donaldsonville, Ira 5 468 
7öĩê5-—ę:;. 8 Verdigris, Okla - - |. ... cage dese 840 
Air Products & Chemicals, Inne New Orleans, a. MET 210 
Doo eee ee ee 8 Pace Junction, Fla... . | .... —" 100 
Allied Chemical Corp __________.______~- LaPlatte, Net 172 
Do ik es ca ape a ee Hopewell, ass 340 
American Cyanamid Co ---------------- Fortier, Laa FF 580 
Atlas Chemical Industries, Ine Joplin, Mo- FF 136 
Beker Industries Cord Conda,Idaho gag, 100 
iI... é Columbus, Mx is 68 
CF Industries, Inc ee Donaldsonville. Li 750 
Chevron Chemical Co |... Pascagoula, Missss 530 
DD oe J3öͤĩ ũ.: 8 El Segundo, Calik!!kk:k! LL 20 
Columbia Nitrogen Corp - --------------- Augusta, Ga- 222222222- So ets 510 
Cominco American Boger.Tex__  ._________________ 400 
Diamond Shamrock Chemical Cor Dumas, Tex. |... 3 d 160 
The Dow Chemical Co Freeport, Tek 115 
E. I. du Pont de Nemours & co Beaumont, Tex -----------------_- 340 
|? TP de 7 RENE Victoria, Tckc 100 
Farmland Industries, Ine Hastings, Netz r ias: 140 
Distr rinata aus ĩ 8 Enid, Okla `- -------------- rom 840 
DO undue dudo Se 8 Lawrence, Kan 2 340 
Felmont Oil Corp __ _ .- Olean. N.Y. eua cte md ette 85 
Gardinier.Inc _ -------------------- Tampa, Fla . 120 
Georgia Pacific Cor hh Plaquemine, Laa TOREM HE 196 
Goodpasture. Ine ah E E s iE Dimmitt. Tek aa 40 
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Table 4.—Domestic producers of anhydrous ammonia in 1982 —Continued 
(Thousand short tons per year of ammonia) 


Company Location Capacity 

W.R.Grace&Co ______._________ LLL Woodstock, Tenn 340 
Green Valley Chemical Co___ ___________~_ Creston, Iowa - ----------------——- 35 
Hawkeye Chemical oo Clinton, Io Wa ww ww 220 
Hercules, Ine Louisiana, ald 70 
Hooker Chemical o r ye E 28 
International Minerals & Chemical Cord Sterlington, La __ U 400 
Jupiter Chemical co Lake Charles, ir 78 
Kaiser Agricultural Chemicals ro Pryor, Okla u uu ee Z L L See m 68 
Mississippi Chemical Cord Yazoo City, Miss 393 
Monsanto 1rcͥ0od aul E ee eee 850 
The New Jersey Zinc Co., Ine! Palmerton, Pf 35 
N-Ren Corp. g ee ee ee ess Pryor, Okla ß ye 94 
) WWA East Dubuque, Ill _ 238 

DO. ca 4 Sei5 NEUEM pM Carlsbad, N. ae˖/dßñ d 68 
Oklahoma Nitroge nn Woodward, Okla ___ 450 
OT EO. DHT Sau S 2 1 Lake Charles, La _____________-___~- 490 
Pennwalt Chemical xo Portland, Oreg -----------------—- 8 
Phillips Pacific Chemical Co- - oo Kennewick, Wass 155 
Phillips Petroleum Co- - --------------—- Beatrice, Nebr ___________________ 210 
PPG Industries, InlFdeee Natrium, W. Va___________________ 50 
Reichhold Chemicals, Ine St. Helens, Oreg ------------------ 90 
J. R. Simplot Co -------------------—- Pocatello, Idaho. - - - - -------------- 108 
Tennessee Valley Authority - ____________~_ Muscle Shoals, Ala - - --------------- 74 
Terra Chemicals International, Ine _ _ `` Port Neal, lowa________ 210 
Triad Chemical oo Donaldsonville, a 340 
Union Chemical lo Kenai, Alaska... „ 1.100 
dO um oe ⁵ ͤ eet UU a ee 2 Brea Call. us  — ͤ KK ee 200 
U.S. S. Agri-Chemicals, Ines Cherokee, Ala 175 
%%% •-u-rÜ̃yꝝ:gſ ate a= Geneva, Utah __ _ 70 
Wycon Chemical CoWW— „ Cheyenne, W jh 134 
GC» eae etl , ele ee ee ete 8 14,938 


Source: Economics and Marketing Research Section, Tennessee Valley Authority. World Fertilizer Capacity, 


Ammonia. Muscle Shoals, Ala., Feb. 25, 1983. 


CONSUMPTION AND USES 


Domestic ammonia consumption decreas- 
ed 15%, to about 14 million tons in 1982. 
The decrease was attributed to low demand 
influenced by high interest rates and rela- 
tively low crop prices. Approximately 80% 
of the ammonia produced was used in fertil- 


izers that include anhydrous ammonia, 
urea, ammonium phosphate, ammonium ni- 
trate, and other nitrogen compounds. Am- 
monia also was used to produce plastics, 
fibers, and resins, 10%; explosives, 4%; and 
numerous other chemicals, 6%. 


STOCKS 


Stocks of ammonia on hand at the begin- 
ning of 1982 totaled 1.96 million tons of 
contained nitrogen. At yearend 1982, pro- 
ducers' stoeks totaled 1.97 million tons of 


contained nitrogen. The quantities were 
nearly the same, reflecting an effort during 
the year to control excess stocks on hand, 
because of uncertain market conditions. 


PRICES 


Low prices for farm commodities contrib- 
uted to the depression of fertilizer sales, and 
thereby demand for ammonia, early in the 
year. Ammonia demand and prices increas- 
ed temporarily in March when Mexico cur- 
tailed shipments of ammonia to U.S. cus- 
tomers. After reaching a peak of $162 


per ton, ammonia prices declined to $115 
per ton as demand gradually fell. Prices 
remained depressed throughout the remain- 
der of 1982. Other causes for depressed 
ammonia prices were high interest rates 
and competition from imported ammonia. 
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Table 5.—Price quotations for major 
nitrogen compounds at yearend 1982 


(Dollars per short ton) 
Compound Price 
Anhydrous ammonia: 
F.o.b. gulf coast _.. -- - ---------- 115- 120 
Delivered Corn Belt 155- 165 
Ammonium sulfate: F. o. b. Corn Belt 89— 91 
1 nitrate: Delivered Corn Belt 125- 145 
rea: 
F. o. b. gulf coast 122- 125 
Delivered Corn Belt 135- 145 
Diammonium phosphate: F.o.b. Tampa . _ 145- 148 


FOREIGN TRADE 


The United States exported 742,000 tons 
of anhydrous ammonia in 1982. This was a 
17% increase over the 616,000 tons exported 
in 1981. The combined gross weight of 
downstream ammonium compounds ex- 
ported for industrial and fertilizer uses 
decreased nearly 7%, compared with 1981 
exports. Diammonium phosphate and urea 
led in export tonnage of nitrogen com- 
pounds. 

U.S. imports of ammonia in 1982 were 


nearly the same as in 1981. The U.S.S.R. 
was the leading foreign supplier of ammo- 
nia to the United States, with more than 
605,000 tons. Mexico supplied about 584,000 
tons; Canada, more than 579,000 tons; and 
Trinidad and Tobago, 291,000 tons. Ammo- 
nia imports from Trinidad and Tobago and 
the U.S.S.R. decreased from those of 1981, 
whereas ammonia imports from Mexico and 
Canada increased. 


Table 6.—U.S. exports and imports for e of major nitrogen compounds 
in 


(Thousand short tons and thousand dollars) 


Compound 


Gross Nitrogen 


weight content Value 
EXPORTS 
Industrial chemicals: 
Ammonia, aqua (ammonia contenã: D/ 2 2 281 
Ammonium trennen ð 88 14 5 870 
Ammonium phosphate ______________ kk 4 1 4,418 
Ammonium sulfate ~- ------------------ ee Be e LLL E 5 1 239 
Fertilizer materials: 
Ammonium nitrate c oe ð Me M LL LI 61 20 8,174 
Diammonium phosphate ess „ 4,086 735 678, 685 
Other ammonium phosphatee ss 277 30 49,657 
Ammonium sulfateee sss 555 117 45,864 
Anhydrous ammonia -- ------------------- ~------ ~~ ~~ _____- 142 610 100,525 
nt ⁵o»w LA ct eL ee ee Ls 15 2 2,465 
0CöõĩõÜ·˖˙E³ ⁵7ꝛO ͤ.Zuͥ18“õ. 1.651 759 226, 861 
Nitrogen solutions BGO!“ ⁰⁰y ⁰ mßds 8 256 82 35,114 
Other nitrogen fertilizers ________ _ vua bout i iat d E A E RE EE 70 14 8.970 
Mixed chemical fertilizerrerrrt kk 68 7 16,617 
77/ö; ß —À— M 7, 806 2,385 1, 178, 740 
IMPORTS 
Industrial chemicals: 
Anhydrous ammonia and chemical-grade aqua _______________________ 25 21 3,117 
Ammonium nitrate o oco es 174 61 19,975 
Ammonium phosphate E 2 (1) 1,002 
Ammonium sulfate -222222222222222 (1) ) 54 
Fertilizer materials: 
Ammann Bꝓeeeee rc eu LE 262 88 34,872 
Ammonium nitrate-limestone mixtures (1) ( 
Diammonium phosphates - --------------------—-------———-—_—_L 69 13 12,170 


See footnotes at end of table. 
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Table 6.—U.S. exports and imports for consumption of major nitrogen compounds 
| in 1982 —Continued 


(Thousand short tons and thousand dollars) 


Compound 


IMPORTS —Continued 
Fertilizer materials —Continued 


Other ammonium phosphates________________~- 
Ammonium sulfate _______.....--- C 
Calcium cyanamide or lime nitrogen 
Calcium nitrate `- -—------------------—- 
Nitrogen solutions 
Anhydrous ammonia - - - ------------------- 
Potassium nitrate ________________-____-__ 


Other nitrogenous fertilizers ________________~- 
Mixed chemical fertilizers ______ „„ 


1Less than 1/2 unit. 


Gross Nitrogen 


weight content Value 
i rie eget ES 175 19 33,835 
3% APP 319 67 28,032 
CCC 3) (1) 170 
27 ͤ UL E sata asss 121 18 8,727 
AME 128 41 15,437 
manata E 8 2,113 1,737 293.042 
JJ ĩðVA 8 25 3 6.873 
J2ͤ E EU 15 2 1,886 
JJ oc c aeuo otc: 131 21 4,663 
NONEM 1,107 509 173,259 
PERPE ma 52 10 9,670 
JJ ³˙ at 8 123 12 24.575 
E a 4.841 2.622 681,368 


WORLD REVIEW 


World ammonia production was approx- 
imately 80 million tons in 1982. More than 5 
million tons per year of ammonia plant 
capacity throughout the world was inactive 
in 1982, most of it in the United States. 
Many of these plants were expected to 
remain idle unless ammonia prices increase 
or energy prices decrease. World demand 
for ammonia was not expected to increase 
before late 1984. However, production ca- 
pacity increased in Canada, China, India, 
Mexico, Pakistan, the Persian Gulf, the 
U.S.S.R., and Yugoslavia. 

Western European ammonia producers 
had to increase the efficiency of their plants 
by decreasing energy requirements to offset 
the high price of their feedstock. These 
energy conservation projects may enhance 
Western European competitiveness in the 
future world ammonia market, although 
the industry prefers to concentrate on Euro- 
pean markets and export only surplus am- 
monia. Western Europe also experienced a 
decline in real farm income, which affected 
demand for ammonia in 1982. 

The countries of Eastern Europe appar- 
ently concerned themselves more with in- 
creasing foreign exchange than production 
efficiency and profitability. The U.S.S.R. 
increased its ammonia capacity from 9.3 
million tons of contained nitrogen in 1970 to 
24 million tons in 1980, but produced only 
16.2 million tons in 1980. 

Canada, Mexico, and Trinidad and Toba- 
go had access to large supplies of natural 
gas at lower prices than those in the United 


States. These countries have potential to 
increase their market share at the expense 
of the United States. 

The use of nitrogen has grown faster in 
developing countries than in industrialized 
countries over the past 10 years. The largest 
consumers were Africa, the Far East, the 
Near East, and Latin America. 

Bahrain.—The Gulf Petrochemical Indus- 
tries Co. contracted for the second phase of 
a $400 million ammonia-methanol complex 
at Sitra. The plant was to produce 1,100 
tons per day each of ammonia and metha- 
nol, and was to come on-stream in late 
1984.2 

Bangladesh.—Financing was obtained for 
two. ammonia-urea complexes at Chitta- 
gong. Each plant was to have a capacity of 
262,000 tons per year.? | 

Canada.—C-I-L, Inc., planned a 411,000- 
ton-per-year ammonia plant at its facility at 
Courtbright, Ontario, near Sarina. This 
plant would bring C-I-L's annual ammonia 
production capacity to 797,000 metric tons. 
Construction began in March 1982 with 
completion scheduled for October 1984.* 

Greece.—A contract was signed in No- 
vember 1982 for the construction of the Nea 
Kavala 400-ton-per-day ammonia plant. The 
plant was to be built 9 kilometers east of 
Nea Kavala in northern Greece. The natu- 
ral gas feedstock was to come from the 
Prinos Oilfield.5 

India.—Ground was broken for the $1.8 
billion urea-ammonia complex at Hazira. 
The complex was expected to come on- 
stream in 1984. It will have two ammonia 
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units with a total production capacity of 
1,600 tons per day and four urea units, each 
with a production capacity of 1,200 tons per 
day.* Deepack Fertilizers and Petrochemi- 
cals Corp. was constructing a 300-ton-per- 
day ammonia plant at Tajola near Bombay. 
The $61.2 million project was the first 
merchant ammonia plant in India planned 
to supply both fertilizer and industrial 
consumers.’ 

Indonesia.—P.T. Kalimantan Timur, a 
Government-owned fertilizer complex, 
awarded a $350 million contract to Kellogg 
Overseas Corp. and two Japanese compa- 
nies to construct a 1,650-ton-per-day ammo- 
nia plant at Bontang. The plant, which will 
also produce 1,900 tons per day of prilled 
urea, was expected to come on-stream in 
1985.8 

Kuwait.—The contract for a fourth am- 
monia plant at the industrial region of 
Shuaiba in Kuwait was won by Technipe- 
trol of Italy. The combined capacity of the 
four plants will be 543,000 tons per year. 
Construction continued at the new plant, 
with a planned capacity of 300,000 tons per 
year of nitrogen content. The plant was 
scheduled for startup in 1984.9 

Netherlands.—Norsk Hydro AS was to 
build a 550,000-ton-per-year ammonia plant 
at Sluiskil, Netherlands. The provisional 
startup date was planned for 1984. The 
plant was expected to provide the country 
self-sufficiency in ammonia supply for 
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manufacturing activities. 

New Zealand.—The Petrochemical Corp. 
of New Zealand, Ltd., opened, in December 
1982, an ammonia-urea plant at Kapuni. 
The plant capacity was 100,000 tons per 
year of ammonia and 170,000 tons per year 
of urea.!! 

Syria.—A new fertilizer complex was 
completed at Homs. Part of the complex 
was an ammonia-urea plant with a capacity 
of 330,000 tons per year of ammonia and 
345,000 tons per year of urea.'? 

Tanzania.—Agrico Chemical Co. and the 
Government of Tanzania established a 
joint-venture organization, Kilwa Ammonia 
Co., to build and operate a nitrogen fertiliz- 
er plant on the coast, 125 miles south of Dar 
es Salaam. The plant, with a design capaci- 
ty of 400,000 tons per year of ammonia, was 
expected to start production in 1985.'5 

Thailand.—A Scandinavian consortium 
was awarded a contract for the construction 
of a $590 million fertilizer complex at 
Rayong. The complex was designed to pro- 
duce 1,500 tons per day of ammonia using 
natural gas as feedstock and fuel. Urea 
production would consume up to 1,000 tons 
per day of ammonia.'* 

U.S.S.R.—Chemoproject of Czechoslova- 
kia was under contract to build four new 
1,000-ton-per-day urea plants. Two of the 
plants were to be at Odessa, and one each at 
Grodno and Dzerzhinsk.!'5 


Table 7.—Ammonia: World production, by country! 
(Thousand short tons of contained nitrogen) 


Ag.... unu def oL seine eer e 
Argentina ooo ua é 


Australia 


Finland 


German Democratic Republic 
Germany, Federal Republic of 
Greece 


See footnotes at end of table. 


Austria eu ⁵⅛ ˙·ͤ˙—:m.¶ S Su Re p ect oy p 


France oo s ss kb )À eA ¼m E s ee a 


— — — — — — — — we eee — — — — — — 


1978 1979 1980 1981P 1982* 
Ee 30 30 11 10 9 
= 83 79 83 "84 84 
en 90 23 33 41 47 
Bhs 52 67 12 *44 70 
Bas 324 340 389 384 386 
ee 518 573 540 536 551 
ae 116 184 154 168 194 
A 595 1584 596 648 661 
E 224 293 388 414 413 
ae 868 860 912 924 926 
s 61 61 66 165 56 
Se 2,123 2,184 2,200 2,404 2,766 
—- 18,418 "9,723 11.012 110,869 11.306 
- 1 77 77 101 101 
zs 43 171 150 184 114 
AN 892 883 930 937 937 
oa 36 36 34 34 34 
Se "276 290 441 571 122 
ee 165 126 77 76 76 
se 12,223 2. 370 2,298 22, 205 2,205 
en 1,253 1,188 1,303 1,328 1,323 
AV 2,155 2,382 2,253 2,162 2,205 
RE 252 316 249 248 248 
eum 822 885 876 902 904 
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Table 7.—Ammonia: World production, by country' —Continued 
(Thousand short tons of contained nitrogen) 


Country 1978 1979 1980 1981P 19826 
h aa rms Sus 8 8 8 8 8 
Indis ee Tu ya i LUPA uya una ukna D sas 2,447 2,487 2,448 3,520 4,023 
r ee ee 8 71,208 1687 1.034 1.014 1.124 
// ³·Ü¹——»».A¹..ãͥͥãͥͥͥ es ³ é ü ³ 1197 202 240 220 231 
)/)öõãõͤſ ³VW—wd S T LA e Ae Rr 200 T496 551 88 88 
Irelürid o alot Ae See A ³ĩð³A Bets eos ote 26 188 280 276 276 
1 D xe et ae yee i mdrrx v 75 16 60 41 55 

[1 NOME Ecc 1,669 71,603 1,549 1,331 1,323 
000oß ß ⁰ /e 12,610 2, 566 2,326 2,020 1,841 
Korea, North® _______________________________ 500 500 500 500 500 
Koyea, Republic of __-_._-_-______~___________ 989 1,059 935 823 598 
PFF Cus ½ê ½ eR 88 475 e480 485 420 331 
••öÄW¹ĩi: «˙ ¹˙1 xx ß ß 188 147 165 165 209 
Malaysia ze ez · dy 44 57 45 41 41 
777ô%ö§Ü⁵ x.... 8 1.437 1,498 1,706 1,902 2,183 
Netherlands — 2,368 12,112 2,066 2,000 2,094 

SN OF WAY SE e ee ñi«ð§1U mrs eine Ee ene sd 580 568 601 601 
Pakistun--— fang a ⅛ͤͤ . M Ed 8 341 425 474 654 3491 
Peru? 4522 oe na e eec ĩsĩ ?⅛17rt⁴ʃ 8 89 "88 68 107 110 
Philippine 8 45 44 43 36 36 
Poland: ðᷓrji. ] ꝛ˙i 0 ͥ om: d seals A est 1.776 1,681 1.701 1,531 1,433 
FÄ usu uu ht v ALL d ee sen 218 245 €220 €220 198 
ALL) cae E ta a a a a aku aa ae 183 334 461 419 386 
Romania -=c ͥ Se a Sahel ³ Ä Sa ⁰ury nga: 2,488 r2 574 2,478 2,425 2,370 
Saudi Arabia________________________________ 154 171 184 187 220 
South Africa, Republic of __ 621 1621 605 608 606 
))/)ö§émm!m!!!!!!!.!!..n.n;....... 8 970 904 r *882 r e882 827 
SWedel c it ee ee ee ee 106 98 95 87 87 
SGi een. oo ee cmd edam 50 50 50 36 33 

dc mS RENT ⁰w ð STEM 21 84 53 66 165 
TalWalc Z 222 ase at S m Sau A 483 431 451 448 *350 
Thailand? _________________________________ 10 "v iu za 
Trinidad and Tobago 442 428 506 384 386 
Türkey ro ⁵ c a a ie ote ae rent Sh 239 226 168 252 254 
USS Re es m hes ee ce K te ee aS sa 12,456 13,448 13,889 14,220 14,440 
United Kingdom ---------------------------—- 1,764 1,836 1,800 1,962 1,962 
United States 14,169 15,420 16,244 15,619 12,742 
Venesuela, u ⁰ en 299 285 397 457 457 
Vietnam sa a ee ĩð K Bee ae (5) (5) (5) (5) (5) 
Yugoslavia e conce re 88 459 "561 542 564 573 
Zambia i gh Fh S sk ³¹¹ ͥ / y Mg ee S22 r €22 22 r £22 22 
Zimbabwe 166 166 66 166 66 

///öõöÜ ⁰mèe A hea ee 774,101 178,533 81,515 81,573 80,078 
Estimated. Preliminary. Revised. 


Table includes data available through May 25, 1983. 

Data are for years beginning Apr. 1 of that stated. 

Data as reported by Pakistan in fiscal year July 1 through June 30; production for 1982 includes some other forms of 
nitrogen. 

‘Reported figure. 

Nitrogen (N eontent of ammonia) production capacity in Vietnam is 54,000 metric tons per year; actual plant output is 
not known. 


TECHNOLOGY 


A process for the production of nitric 
oxides from air was developed by an Israeli 
researcher. The development was a modifi- 
cation of the Birkeland and Eyde process 
developed by Norsk Hydro in the early 
1900’s and requires only air, water, and 
electrical supply. Air is passed at supersonic 
speed over an arc discharge to form nitric 
oxides, which are used to produce nitric 
acid. To improve efficiency, part of the 
nitric oxide is recycled to the reaction 
chamber to act as a seed for the reaction. 
Mobile units were proposed to produce fer- 


tilizer on-site where it is needed, thereby 
avoiding the cost of transportation, distribu- 
tion, and storage of the fertilizer products. 6 

Researchers at the Israel Institute of 
Technology developed a less costly process 
for ammonia production. The new process 
reportedly reduced the cost of energy input, 
led to more efficient production, and could 
easily be adapted to existing plants." 

Norsk Hydro was to market an ammonia 
synthesis catalyst that it developed and had 
been using in its own plants since 1977. The 
new catalyst offers the advantages of long- 
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er life and greater activity than other 
catalysts.'* 

Bergbau-Forschung GmbH, a Federal Re- 
public of Germany manufacturer, intro- 
duced a new carbon molecular sieve that 
produces nitrogen from air by absorbing 
oxygen and allowing nitrogen to pass. The 
PSA Nitrogen System is claimed to produce 
nitrogen at one-half the previous cost. In 
the positive- pressure system, compressed 
air forced through the adsorption columns 
results in higher efficiency from faster flow 
rates through the columns.“ 

The Tennessee Valley Authority's Na- 
tional Fertilizer Development Center pro- 
duced a new high-nitrogen fertilizer. The 
nitrate suspension contains 36% nitrogen, 
compared with 31% nitrogen in other ni- 
trate suspensions. The material contains 
less water and remains free flowing. It is 
produced by mixing 87% urea and ammo- 
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nium nitrate solutions, cooling, adding a 
clay gelling agent, and then spray-drying to 
form solid fertilizer particles. 


Physical scientist, Division of Industrial Minerals. 
?Green Markets. V. 6, No. 10, Mar. 8, 1982, p. 6. 

3 — ——. V. 6, No. 2, Jan. 11, 1982, p. 7. 

*Wall Street Journal. Jan. 12, 1982, p. 7. 

5Green Markets. V. 6, No. 23, June 7, 1982, p. 8. 

$ —  —. V. 6, No. 9, Mar. 1, 1982, p. 8. 

"Nitrogen (London). Plant and Project News. No. 138, 


July-August 1982, p. 13. 


Green Markets. V. 6, No. 14, Apr. 5, 1982, p. 8. 
*Fertilizer International. No. 151, January 1982, p. 9. 
10Page 8 of work cited in footnote 3. 

j Nitrogen (London). No. 141, January-February 1983, p. 


12 Work cited in footnote 9. 
13Green Markets. V. 6, No. 1, Jan. 4, 1982, p. 8. 
14Page 10 of work cited in footnote 9. 
15Nitrogen (London). No. 136, March-April 1982, p. 13. 
16Chemical Week. V. 130, No. 13, Mar. 31, 1982, p. 32. 
Green Markets. V. 6, No. 13, Mar. 29, 1982, p. 8. 
is European Chemical News. V. 39, No. 1061, Dec. 6, 
1982, p. 22. 
co Engineering. V. 89, No. 22, Nov. 1, 1982, p. 


? Chemical Week. V. 131, No. 18, Nov. 3, 1982, p. 27. 


Peat 


By Charles L. Davis! 


The U.S. peat industry increased produc- 
tion of all types of peat by 5% in 1982. 
Michigan, Florida, Indiana, Illinois, and 
Colorado were the major peat-producing 
States. Michigan produced more peat than 
any other State, accounting for 30% of the 
U.S. total. Reed-sedge peat accounted for 
55% of U.S. domestic peat production. Hu- 
mus peat amounted to 24%, hypnum moss 
peat to 6%, sphagnum moss peat to 5%, and 
other unclassified types to 10%. 

Peat sales in the United States by domes- 
tic producers decreased 11% in value com- 
pared with that of 1981. The five States 
leading in sales were also Michigan, Flori- 
da, Indiana, Illinois, and Colorado. About 
65% of domestic peat sold in 1982 was 
packaged. The average apparent peat price, 
per ton, f.o.b. plant, was nearly 8% below 
that of 1981. 

U.S. apparent consumption of peat was 
unchanged from that of 1981. Peat was used 
predominantly for agricultural and horti- 


cultural purposes, but 210 tons was used 
for fuel in 1982. Imports contributed about 
34% of apparent consumption tonnage and 
74% of apparent consumption value. Peat 
imports increased 8% in 1982 compared 
with that of 1981. About 99% of these 
imports were premium-grade sphagnum 
moss peat from Canada. 

World peat production increased 596 in 
1982. The U.S.S.R. produced about 97% of 
the total. 

Domestic Data Coverage.—Domestic pro- 
duction data for peat are developed by the 
Bureau of Mines from a voluntary survey 
of U.S. operations. Of the 89 operations 
to which a survey request was sent, 63 re- 
sponded, representing 71% of the total pro- 
duction shown in table 1. Production for the 
remaining 26 nonrespondents was estimat- 
ed using prior year production levels adjust- 
ed by trends in employment and other 
guidelines. 


Table 1.—Salient peat statistics 


1979 1980 1981 1982 

United States: 
Number of active operation- _ 97 96 90 89 
Production - - - -- ----------------—- thousand short tons 825 185 686 121 
Sales by producers do... 798 788 757 730 
|. || MP" m 7⅛ . v... 8 do— 324 298 276 253 
aed G =S OO Ca sa ⁵³ð K =a 8 do_ 474 491 481 477 
Value of sales — - - -- ---------------------—-- thousands._ $15,517 $16,190 $18,784 $16,702 
Average per ses. a Z. $19.44 20.54 24.82 89 
Average per ton-buiͤi k Bs 15.46 17.28 16.21 
Average per ton—packaged or bald 22.46 28.61 29.14 26.43 
Elo edad ll paces M. thousand short tons... 381 402 342 370 
Apparent consumption* —— ————— ees ose 1,179 1,190 1,099 1,100 
Yearend producers’ stocks do... 850 830 269 374 
Wonen. ole ose do... "297,572 887,091 °887,226 408, 190 


*Estimated. Preliminary. Revised. 
1Sales plus imports. 
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DOMESTIC PRODUCTION 


Peat was produced by 89 active mines in 


mine in New York, and one unclassified 


the United States in 1982. Approximately peat mine in Florida. 
50% of U.S. production was from six large Reed-sedge production increased 14% and 


mines with annual capacities greater than 
25,000 tons. These operations included 
two reed-sedge mines in Michigan and one 
each in Florida and Indiana, one humus 


was 55% of 1982 total peat production. 
Humus production increased 11% and was 
24% of total peat production. 


Table 2.—Relative size of peat operations in the United States 


Number of Production 
Size in tons per year active plants (thousand tons) 
1981 1982 1981 1982 
h ³⁰ꝛ i a E er ees 6 6 316 358 
err ͥ¶⁰ ⁰ ⁰ dd 6 6 106 116 
Dee y eee S 4 7 58 85 
5000169999 ũ ¾ʃ d ... ⁊ͤ ... sur ee 19 12 184 T9 
2000104999. ß ee ee eee eee ies 15 18 49 58 
e ß E eee 12 11 17 16 
z d! ee anes 28 29 11 9 
6... A 8 90 89 686 721 
1,200 
1,000 
z 
800 
9 production 
b= 
ce 
2 
@ 600 
e 
2 
« 
o 
o Import 
400 mports 
gp" > 


1965 


1970 


1975 1960 


Figure 1.—Production and imports of peat in the United States. 
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CONSUMPTION AND USES 


Domestic sales by U.S. peat producers 
decreased 4% from that of 1981. Peat sold in 
packaged form was 65% of sales, about the 
same as that of 1981. The percentage of 
each peat type packaged in 1982 was reed- 
sedge, 80%; sphagnum moss, 78%; hypnum 
moss, 56%; humus, 48%; and other unclassi- 
fied peat, less than 1%. Bulk sales, at 35% 


of total sales, declined 8% from that of 1981 
and accounted for most of the decrease in 
total sales. 

Domestic peat sales for soil conditioning 
increased 9% compared with that of 1981. 
Sales of peat for potting soils decreased 9% 
from that of 1981. Apparent consumption of 
peat remained the same as in 1981. 


Table 3.—U.S. peat sales by producers in 1982, by use 


In bulk In packages Total! 
Use Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short u- 
tons) sands) tons) sands) tons) sands) 
Earthworm culture medium ______________ _ 2,833 $34 8,439 $405 11,272 $439 
General soil improvement 107,358 1,667 378, 804 7,898 486, 162 9,560 
frenetic on c. cog 72659 1197 — 4448 — 1018 1174 28855 

ient for ing soils Í š ; : . 

Mixed fertilizers... -- ----—-------------——-— 14,770 187 6,646 134 21,416 210 
Mushroom beds 836 28 5,067 142 5,903 170 
T U l u D a 30,487 551 18,222 638 48,709 1,190 
Packing flowers, plants, shrubs, et 400 3 4,365 218 4,765 222 
Seed inoculann t 173 33 4,560 1.235 4,133 1,268 
Vegetable growing ____________________~- 3,225 86 338 24 3,563 59 
Other “Sma pee geht ge hat Se 4,876 106 1,530 5 6,406 111 
Toul tuoi e toes e an Oe ee 252,962 4,100 476, 821 12,602 729, 783 16,702 


Data may not add to totals shown because of independent rounding. 


PRICES AND SPECIFICATIONS 


The average domestic price per ton for all 
types of peat, f.o.b mine, was $22.89, a 
decrease of 8% from that of 1981. The 
average domestic price per ton for bulk peat 


decreased 6% from that of 1981. The aver- 
age domestic price per ton for packaged or 
baled peat decreased 9% from that of 1981. 


Table 4.—U.S. peat sales by producers 


in 1982, by State 
Quantity Value! p 
State (short (thou- ercent 
tons) sands) packaged 
Colorado 46, 606 $275 1 
Florida 119,739 1.575 41 
Indiana 89,017 2,112 82 
Michigan 241.315 4.917 83 
Pennsylvania 26,974 69 20 
isconsin _______-— 281 W 40 
Other 196,851 7,155 XX 
Total 729,783 916. 702 65 
roprietary 


W Withheld to avoid a Er d company 
data; included with “Other.” Not applicable. 

1Values are f.o.b. producing plant. 

2Includes California, Georgia, Illinois, Iowa, Maine, 
Massachusetts, Minnesota, Montana, New Jersey, New 
York, North Carolina, North Dakota, Ohio, Washington, 
and item indicated by symbol W. 

3Data do not add to total shown because of independent 
rounding. 
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Table 6.— Prices for peat in 1982,' by type 


(Dollars per unit) 
Sphag- 4 
num ypnum Reed- Humus Other Ave 
moa moss sedge oer 
Domestic: 
Bulk: 
„ 10.10 16.56 22.36 12.96 13.13 16.21 
Per cubic yar 5.69 7.78 10.71 5.77 6.57 1.61 
Packaged or baled: 
Per toh E zL Tu. 25 D 47.75 41.83 23.77 25.34 15.97 26.43 
Per cubic yaraLaLaa 5.78 16.39 10.74 12.45 8.00 10.21 
Average: 
Per tone aoa oe 8 37.75 30.65 23.49 18.95 13.15 22.89 
Per cubic yard __ 5.78 12.97 10.73 8.84 6.57 9.44 
Imported, total, per ton? __ _ 125.29 XX XX XX XX 125.29 
XX Not applicable. 
1Prices are f.o.b. mine. 
2 Average customs price. 
Table 7.—Average density of domestic peat sold in 1982 
(Pounds per cubic yard) 
Sphag- H 
ypnum Reed- 
num Humus Other 
moss moss sedge 
P ˙¹wO ee ee ET 1,126 940 958 891 1,000 
Packagód .— — um mc ehe ee ie 242 184 903 983 1,002 
Bulk and packaged ______________~___~_________- 306 846 914 933 1,000 
FOREIGN TRADE 


Peat imports in 1982 were 8% greater 
than those of 1981. More than 99% of the 
imports were from Canada. Canadian 
sphagnum moss peat has more desirable 
qualities than most domestically produced 
peat. Large quantities of Canadian peat 


entered the United States through customs 
districts in Maine, Michigan, Montana, 
New York, North Dakota, Vermont, and 
Washington. Minor amounts of peat were 
imported from the Federal Republic of Ger- 


many. 


Table 8.—U.S. imports for consumption of peat moss in 1982, by country 


Poultry- and Fertilizer- 

stable-grade grade Tota: | 
Country Quantity Value Quantity Value Quantity Value 
(short ou- (short (thou- ( (thou- 
tons) sands) tons) sands) tons) sands) 
Canada ———— ————— ———— 60,436 $7,698 309,168 338,535 369,604 $46,233 
CCͤ»ͤ%»%])ßfßſf05750572 8 6 13 5 99 11 13 
Germany, Federal Republic o 69 10 203 272 85 
beland uuo Eck a 2 2 EE s: 2 2 
“nc L 18 29 SR es 18 29 
Netherlands 2 1 De e 2 1 
NORWAY L cbe gus ð --— ae 16 38 16 88 
%%% ecu eem mee seu =e: S 18 2 18 2 
United Kingdom ___ D dM 51 5 57 5 
Total onm A ee a 60,533 7,752 309, 467 38,605 370, 000 46,357 

1Less than 1/2 unit. 


3Data may not add to totals shown because of independent rounding. 


Source: Bureau of the Census. 
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Table 9.—U.S. imports for consumption of peat moss in 1982, by customs district 


Poultry- and Fertilizer- 
slablo grade grade Total 

Customs district Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Boston, Mas 1 $2 aot a 1 $2 
Bridgeport, Conn ---------------------- 22 1 - xm 22 1 
Buffalo, N. v. 25,783 3,639 4,689 $507 30,472 4,146 
Chicago, l pa Es 17 3 
Detroit, Mich. 6ÿ?i a NT ROT a 33,978 8,868 4,136 678 38,114 4,546 
Duluth, Minn _______________________ a shes 1,122 210 1,122 210 
Great Falls, Mont! _-_§__________________ 178 22 37,518 5,138 37,696 5,160 
Laredo,Tex J E EE EE EEEE 8 18 29 Xen 18 29 
Los Angeles, Calif _ - - - - -- -------------—- M "e 200 25 200 25 
New Orleans, Ia 6 18 EX NS 6 13 
New Vork, N. v. 70 9 Lc TR 70 9 

Norfolk, Va_-----------------------—- 2 1 " nm 2 
Ogdensburg, N.Y! ~~ ee 667 91 135, 621 14,693 136, 288 14,784 
Pembina, N. Dak. ____________________ _ 249 89 44,687 7,206 44,986 1,245 
Portland, Maine! ______________________ 34 2 27,760 3,467 27,794 3,469 

San Francisco, Calif. 20 5 16 8 36 
San Juan, P.Ræũ l. 68 24 77 54 145 78 
Savannah, Ga. ane he 20 1 20 1 
Seattle, Was. e» ats 32,836 4,306 32,836 4,306 
St. Albans, Vt 20 3 20,164 2,314 20,184 2,817 
Virgin Islands 16 4 4 1 20 5 
// Ei ee 60,533 7,752 309, 467 38,605 370, 000 46,357 

1Predominately of Canadian origin. 


Data may not add to totals shown because of independent rounding. 


WORLD REVIEW 


High costs of traditional energy sources 
motivated some countries to look more 
closely at developing technologies for using 
their peat reserves to produce energy. In 
addition, some developing as well as indus- 
trialized countries were increasing their use 
of peat in horticulture and for domestic 
heating. 

World production of peat increased ap- 
proximately 5% in 1982. The U.S.S.R. pro- 
duced approximately 97% of the world to- 
tal. Ireland, the Federal Republic of Ger- 
many, Finland, and the United States were 
also significant producers. 

Burundi.—Burundi was evaluating peat 


as an energy source. Peat deposits were 
located in the Akanyara River valley in the 
northern Ngozi region. The U.S. Agency for 
International Development was involved in 
a study to determine the economic feasibili- 
ty of using peat as a fuel substitute in 
Burundi.? 

Finland.—Thermal powerplants were the 
main users of peat in Finland. In 1982, 
Finland consumed 9 million cubic meters of 
peat to generate electricity.* Two additional 
peat-fired thermal plants, each with an 
annual capacity of about 1.5 million mega- 
watts, were under construction. 


PEAT 
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Table 10.—Peat: World production, by country! 


(Thousand short tons) 
Country? 1978 1979 1980 1981" 1982° 
preening: Agricultural use --—--—--------—- 5 4 5 3 3 
Australia 2) v Lec 1 13 13 13 13 
Canada: Agricultural use 480 529 538 509 493 
Denmark: Agricultural uss 52 50 34 36 86 
Finland: 
Agricultural une 224 852 637 225 220 
C NE UU 222 OWT ATA 2,061 1,710 2,029 1,436 1.433 
France: Agricultural use 155 155 155 155 143 
Germany, Federal Republic of: 
Agricultural une 2,256 2,038 1,607 1,920 1,984 
V ²³˙ AA] ]%Ü.³ y en Aa T sx 251 254 308 271 276 
Hungary: Agricultural use 177 177 177 177 77 
Ireland: 
Agricultural une E 100 97 89 89 
eet See fon o uy EER A SOREN 15,075 14,041 4,879 5, 906 4,804 
Israel: Agricultural JJ 22 20 22 22 22 
Netherlands 1441 1441 1441 1441 441 
Norway: 
cultural unn 66 66 66 66 66 
Fuel ——— uo o ... 8 1 1 1 1 1 
Poland: 
Fuel and agricultural use 220 220 223 1222 220 
paii le ee 88? 35 51 49 43 48 
Sweden: 
peur 86 N Sa ee RS 105 *105 *105 *105 105 
Bl oc n o tM c m E E "o MN Nr nd 
U.S.S.R.: 
Agricultural uses T182,000 1220, 000 259,000 309,000 331,000 
C!!! E TE eee, 66,000 66,000 ,000 66,000 66,000 
United States: Agricultural uses 822 825 185 686 4721 
Venezuela: Agricultural uss 20 20 20 NA NA 
JJ; um z uu u r260,498 r297,572 337,091 887,226 408,190 
Fuel peat included in total 778,641 772,226 73,440 73, 836 72,734 


Table includes data available through June 1, 1983. 


Revised. NA Not available. 


An addition to the countries listed, Austria, Iceland, and Italy produce negligible quantities of fuel peat, and the 


German Democratic 


Republic is a major producer, but output is not officially reported, and available information is 


eee for formulation of reliable estimates of output levels. 


“Reported figure. 


TECHNOLOGY 


Peat has not been used for industrial fuel 
or domestic heating in the United States 
since the beginning of the 19th century. 
However, two utility companies conducted 
test burns of peat in steam boilers to evalu- 
ate its use as a fuel to replace coal and oil. 
Also, the Block Island Economic Develop- 
ment. Foundation sponsored a program to 
evaluate peat as a househeating fuel. Prog- 
ress was made toward providing Federal 
Government financial support to a company 
to produce methanol from peat for use in 
automotive fuels and in the chemical indus- 
try. 
The Swedish Royal Institute of Technolo- 
gy in Stockholm received a $1 million Gov- 
ernment grant to conduct experiments on 
the feasibility of extracting a tar-like prod- 
uct from wet peat. The wet peat was treated 
with hydrogen gas and carbon monoxide 
under high pressure. The intermediate 
product formed was upgraded to a liquefied 


fuel similar to crude oil.‘ 

A pilot plant to test the gasification of 
biomass, including peat, in the presence of 
oxygen was under construction at Studsuik, 
Sweden. The process produces synthesis gas 
for use in methanol production.* 

In Saskatchewan, Canada, feasibility 
tests for replacing home heating oil with 
peat were underway. À new, quick-drying 
technique of producing peat logs and bri- 
quets was being tested at Buffalo Narrows 
in cooperation with the National Research 
Council.“ 


Physical scientist, Division of industrial Minerals. 
2 7. 55 Magazine (London). V. 147, No. 6, December 
1982 p.5 


jae y Journal (London). V. 299, No. 7689, Dec. 31, 
‘European Chemical News. V. 39, No. 1054, Oct. 18, 


1982, p 
. V. 89, No. 1042, July 26, 1982, p. 18. 
ES Northern Miner (Toronto, Ontario, Canada). V. 1 
No. 6, Apr. 15, 1982, p. B11. 
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Perlite 


By A. C. Meisinger! 


U.S. production of both processed and 
expanded perlite declined in 1982 for the 
fourth straight year. Compared with that of 
1981, processed perlite sold and used by 
producers decreased 14% to 506,000 short 
tons valued at about $16 million. Expanded 
perlite sales from 70 plants in 32 States 
decreased 12% to 428,000 tons valued at 
nearly $64 million. 

Crude perlite ore was mined by 10 compa- 
nies in 6 Western States in 1982, and the 
output of 623,000 tons was the lowest in 10 
years. As in 1981, New Mexico mines ac- 
counted for 83% of the total ore mined. 

Domestic Data Coverage.—Domestic pro- 
duction data for perlite are developed by the 
Bureau of Mines from two separate volun- 
tary surveys, one for domestic mine opera- 


tions and the other for plant operations. Of 
the 12 mining operations to which a request 
was sent, 8, or 67%, responded, represent- 
ing 89% of the total processed ore sold and 
used shown in table 1. Mine data for the 
four nonrespondents were estimated using 
reported prior year production levels ad- 
justed by trends in employment and other 
guidelines. Of the 70 expanding plants to 
which a request was sent, 41 plants, or 59%, 


responded, representing 69% of the total 


expanded perlite sold and used shown in 
table 1. Plant data for the remaining 29 
nonrespondents were estimated using re- 
ported prior year production levels adjusted 
by trends in employment and other guide- 
lines. 


Table 1.—Perlite mined, processed, expanded, and sold and used by producers in the 
United States 


(Thousand short tons and thousand dollars) 


Processed perlite Expanded perlite 
Total 
; Used at own : ; 
Perlite quantity Quantity 
Year mined Sold to expanders 8 ded Hee soldand produced Sold and used 
antity alue uantity alue uantity alue 
Quanti Val Q i Val Q i Val 
1978 8 939 320 6,813 321 6,927 641 553 546 64,300 
1979. ᷣ 8 847 322 7,996 338 8,439 660 551 543 61,200 
19000 824 334 9,053 304 7,447 638 544 537 69,200 
1981___ — 710 324 rg, 928 267 7,530 591 1494 1485 66.300 
RR 623 263 8,755 243 7,289 506 433 428 63,600 
"Revised. 
*Crude ore mined and stockpiled for processing. 
DOMESTIC PRODUCTION 


Processed Perlite.—The quantity of per- 
lite mined for processing by 10 companies 
from 12 operations in 6 Western States in 
1982 was 623,000 tons, the lowest tonnage 
during the past decade. New Mexico mines 


accounted for 83% of the U.S. total; the 
remaining 17% was produced from seven 
mines in Arizona, California, Colorado, Ida- 
ho, and Nevada. 

Production of processed perlite sold and 
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used by producers in 1982 decreased 14% to 
506,000 tons valued at $16 million compared 
with that of 1981. 

Perlite ore producers in 1982 were Har- 
borlite Corp. and Sil-Flo, Inc., in Arizona; 
American Perlite Co. in California; Perso- 
lite Products, Inc., in Colorado; Oneida Per- 
lite Corp. in Idaho; Delamor Perlite Co. and 
United States Gypsum Co. in Nevada; and 
Grefco, Inc., Manville Products Corp., Sil- 
brico Corp., and United States Gypsum in 
New Mexico. Filter’s International, Inc., 
sold its mining operations in Pinal County, 
Ariz., to Sil-Flo, Inc., of New York, in No- 
vember 1982. The mine of Mountain Maid, 
Inc., in Utah, was inactive during the year. 

Expanded Perlite.—Seventy plants pro- 
duced expanded perlite in 32 States in 1982. 
The quantity produced decreased 12% from 
that produced in 73 plants in 1981. 

Leading States in descending order of 
expanded perlite produced in 1982 were 
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California, Mississippi, Pennsylvania, Illi- 
nois, Texas, Florida, Virginia, Kentucky, 
New Jersey, Colorado, and Indiana. For 
comparison, the leading States (revised) in 
1981 were New Jersey, Illinois, Mississippi, 
California, Texas, Pennsylvania, Virginia, 
Colorado, Florida, Kentucky, and Indiana. 
The leading States in descending order of 
value of expanded perlite sold and used in 


1982, were California, Illinois, Texas, Penn- 


sylvania, Mississippi, Florida, Indiana, Vir- 
ginia, New Jersey, Michigan, Colorado, and 
Kentucky. 

During the year, California and Texas 
each had seven active plants, followed by 
Pennsylvania with six, Indiana with five, 
and Florida with four. Harborlite, with 
plants in both California and Michigan, 
announced plans for the construction in 
1983 of a third filter-aid expanding plant 
to be located in the Green River area of 
Wyoming. 


Table 2.—Expanded perlite produced and sold and used by producers in the United 


States, by State 
1981 1982 
T Quantity Sold and used Quantity Sold and used 

AS produced Quantity Value Average produced Quantity Value Average 

(short (short (thou- value (short (short (thou- value 
tons) tons) sands) per ton' ! tons} tons) sands) per ton! 
Arkansas 1.000 1,000 W W 800 800 W W 
California 742,500 741,000 $6,156 $150 43,400 42,400 $6,162 $145 
Florida 29,900 29,700 3,859 130 28,400 28,300 3,967 140 
Illinois. 44,500 43,100 7,591 176 W W W 
Indiana 20,100 19,800 3.555 180 18.800 19,000 3,840 202 
Massachusetts 2,400 2,400 649 270 2,200 2,000 156 378 
New Vork 5,900 5,600 1,007 180 4,300 4,100 782 191 
Pennsylvania . 36,500 36,300 4,816 133 38,700 38,600 5,751 149 
Texas 39,900 38,900 7,044 181 30,300 29,600 5,907 200 
Other? . 271,000 1267, 100 131,659 119 266,500 263,500 36,428 138 
Total? 494.000 485, 000 66.300 137 433,000 428,000 63,600 149 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” 

! Average value based on unrounded data and rounded to nearest dollar. 

2Includes Alabama, Colorado, Georgia, Idaho, Iowa, Kansas, Kentucky, Louisiana, Maine, Michigan, Minnesota, 
Mississippi, Missouri, Nevada, New Jersey, North Carolina, Ohio, Oregon, Tennessee, Utah, Virginia, Wisconsin, 


Wyoming, and items indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Domestic consumption of expanded per- 
lite declined in 1982 for the fourth straight 
year. The 12% decrease was somewhat 
greater than the 1980-81 decline. Con- 
struction-industry-related uses, such as con- 
crete and plaster aggregates, formed prod- 
ucts, and loose-fill insulation, continued to 
account for about two-thirds of sales. All 


principal end uses of expanded perlite (table 
3), except for “Other” uses, declined for the 
second straight year. The significant de- 
creases were 42% for low-temperature insu- 
lation, 36% for masonry and cavity-fill insu- 
lation, 30% each for concrete and horticul- 
tural aggregates, and 24% for fillers. 
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Table 3.—Expanded perlite sold and used 
by producers in the United States, by use 


(Short tons) 

Use 1981 1982 

Concrete aggregate 21,800 15,200 
Fee 8 6.2 4,700 
Filter aid) cecal mm 100,500 83, 700 
Formed produet s 1259,600 245,800 
Horticultural aggregate? 40,200 28, 200 
Low-temperature insulation 5,900 3,400 
Masonry and cavity-fill insulation 20,000 12,700 
Plaster aggregate 16,700 14,400 
Other? __ ences oo ae 14,100 20,300 
M/ deci 485,000 428, 000 

"Revised. 


‘Includes acoustic ceiling tile, pipe insulation, roof 
insulation board, and unspecified formed products. 


2Includes fertilizer carriers. 


Includes fines, high-temperature insulation, paint tex- 
turizer, refractories, and various nonspecified industrial 


uses 


rounding. 


*Data do not add to total shown because of independent 


PRICES 


Processed perlite sold to expanders in 
1982 had an average price of $33.29 per ton, 
a 995 increase over the average price in 
1981. The average unit price of this materi- 
al used by producers in captive expanding 
plants was $30, a 6% increase over the 1981 
price. Tpe average value of all processed 
perlite sold and used in 1982 was $31.71 per 


ton. 

The value of expanded perlite sold and 
used in 1982 averaged $149 per ton, an 
increase of 9% over that of 1981. Average 
values ranged from $94 to $379 per ton 
compared with the 1981 revised range of $64 
to $260 per ton. 


WORLD REVIEW 


Production of crude and/or processed per- 
lite by the principal producing countries in 
1982 decreased 6% from the 1981 estimated 
production. Three countries, the United 
States, the U.S.S.R., and Greece, continued 
to account for more than 70% of the world's 


output. 

Production of processed perlite in Greece 
in 1982 decreased slightly and approximate- 
ly 16,000 tons was exported to the United 
States. 


‘Industry economist, Division of Industrial Minerals. 


Table 4.—Perlite: World production, by country! 


(Thousand short tons) 


Country? 1978 1979 1980 1981P 1982* 

Austrdlid^ u ce mE Sak Z SSO A TE 2 2 2 2 2 
Czechoslovakia®___ ..._-__._________-____- xe m a. 22 33 44 "46 44 
// õ M- ö 166 189 163 145 143 
Hungary? 5 777ͤĩX15L⁰O St EAS EE 102 108 109 *110 110 
QU NN EM EMEND UNO ICA EROR 100 100 100 194 88 
Japan. 2 ⁵³¹ꝛAAA·⁰ ee ee "DEIN 80 83 85 83 85 
Mexico? a aae sa u adea nes 8 27 46 49 63 61 
New Zealanlgddd „„ 1 2 1 1 1 
Philippines- — 15 xu or EUER qaum it 3 4 9 8 8 
J PCT D Seen ae fea et ĩ sasa sts 30 33 28 29 33 
U.S. S. Re j TTE METERS BN oes 400 400 400 400 400 
United States (processed ore sold and used by producers 641 660 638 591 506 
E ]Ü⁵¹¹Gſi ³ͤ G ͤũÄ ½ꝶZv—— 1.574 1.660 1.628 1.572 1.481 

“Estimated. Preliminary. Revised. 


1Unless otherwise specified, figures represent processed ore output. Table includes data available through June 8, 1983. 

2In addition to the countries listed, Algeria, Bulgaria, China, Iceland, Mozambique, the Republic of South Africa, and 
Yugoslavia are believed to have produced perlite during 1977-81, but output data_are not reported and available 
information is inadequate for formulation of reliable estimates of output levels. 


3Crude ore. 
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Phosphate Rock 


By William F. Stowasser! 


From a peak of 54.4 million metric tons in 
1980, production of marketable phosphate 
rock declined for the second successive year 
to 37.4 million tons in 1982. The value of 
marketable phosphate rock declined to 
approximately $1 billion from the record 
high of $1.4 billion in 1981. As demand for 
farm products weakened during the year, 
prices for farm commodities fell below pro- 
duction costs, and many of the factors that 
reduced fertilizer trade in 1981 continued to 
depress trade in 1982. With the decline in 
domestic demand for phosphate fertilizer 
and phosphate chemicals, and a decline in 
the export market as well, producers in 
Florida found it necessary to close mines 
and plants to limit growing inventories of 
phosphate rock. At one point during the 
year, the employment level of the Florida 


phosphate industry was only 25% of the 
normal level because of plant closings and 
reduced work schedules. 

The imbalance between supply and de- 
mand for phosphate rock caused the indus- 
try to rethink plans for new mines and 
expansion of existing mines. By yearend, 
producers had deferred or canceled most 
plans for mines scheduled for startup in the 
early or mid-1980's. 

Domestic Data Coverage. Domestic pro- 
duction data for phosphate rock are devel - 
oped by the Bureau of Mines by means of 
two separate, voluntary surveys. Typical of 
these surveys is the phosphate rock semian- 
nual survey. Of 25 canvassed operations to 
which a survey request was made, 100% 
responded and 100% of the total production 
data shown in table 1 was represented. 


Table 1.—Salient phosphate rock statistics 


(Thousand metric tons and thousand dollars unless otherwise specified) 


1981 


1978 1979 1980 1982 

United States: 
Mine production - - - -- „ 173,429 185,757 209,883 183,733 104,135 
Marketable production ~- -—- ------------ 50, 037 51,611 54,415 53,624 37,414 
.. ͤ K 3928, 820 $1,045,655 $1,256,947 $1,437,986 $950,326 
Average per metric ton $18.56 $20.26 $23.10 $26.82 $25.40 
Sold or used by producers 48,774 53,063 54,581 45,526 38,571 
( ce ce Lam E $901, 378 $1,063,517 $1,243,297 $1,212,433 983,465 
Average per metric ton 81 18.48 $20.04 22.78 $26.63 25.50 
%§öÜê[ y my 8 12,870 14,358 14,276 10,395 9,842 
P20; content __ ~~~ 4,118 4,611 4,554 3,300 8,138 
UB o oou m Lu Ka $297,357 $356,481 $431,419 $373,192 $293,626 
. Average per metric toD. unum $23.10 $24.83 830.22 $35.90 $29.83 
Imports for consumption 908 886 486 13 31 
Customs value ___ _ $24,379 $21,595 $12,856 $4 1,302 
Average per metric ton $26.85 $24.37 $26.45 832.31 00 
Consumption? ~- ----------------- 36,812 39,591 40,791 35,144 28,760 
World: UCLOD oe un ele eo erin race 1125022 132,010 139,604 P137,524 122,633 

Estimated. Preliminary. Revised. 


Exports reported to the Bureau of Mines by companies. 
Bureau of the Census data. 
Measured by sold or used plus imports minus exports. 
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Legislation and Government Pro- 
grams.—The Florida Wilderness Act of 
1982, H.R. 9, was passed by the U.S. Senate 
in December, thus clearing the measure for 
the President. The bill designated compo- 
nents of the National Wilderness Preserva- 
tion System in Florida. In addition, section 
4 of the bill directed the U. S. Department 
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of the Interior not to issue phosphate leases 
in the Osceola National Forest unless and 
until the President recommended to Con- 
gress that phosphate leasing be permitted 
in specified areas of the forest. The Presi- 
dent vetoed the bill in early 1983; however, 
the bill was reintroduced early in the 98th 
session of Congress. 


DOMESTIC PRODUCTION 


Marketable phosphate rock production 
and value are shown in table 1. In 1982, 
Florida and North Carolina produced 31.7 
million tons, 85% of the total marketable 
phosphate rock production; the Western 
States produced 4.8 million tons, 13%; and 
Tennessee produced 0.9 million tons, 2%. 

Florida and North Carolina.—Produc- 
tion and value of phosphate rock are shown 
in table 2. Agrico Chemical Co, Amax 
Chemical, Inc., Beker Phosphate Corp., 
Brewster Phosphates, CF Industries, Inc., 
Estech, Inc., Gardinier, Inc., W. R. Grace & 
Co., International Minerals & Chemical 
Corp. (IMO) Mobil Chemical Co., and USS 
Agri-Chemical Co. produced marketable 
phosphate rock from the Bone Valley For- 
mation in central Florida. Occidental 
Chemical Co. produced marketable phos- 
phate rock from a matrix similar to that of 
central Florida in Hamilton County, in 
north Florida. 

Several small companies in north-central 
Florida intermittently mined soft phos- 
phate rock from tailing ponds associated 
with old inactive hard-rock mines. The com- 
panies have an estimated 45,000-ton-per- 
year capacity that is seldom achieved. The 
low-fluorine soft rock was sold in the animal 
feed supplement market. 

In North Carolina, Texasgulf Chemicals 
Co., a subsidiary of Société Nationale Elf 
Aquitaine, operated the Lee Creek Mine 
and an extensive fertilizer complex near 
Aurora, N.C. Hydraulic dredges removed 
overburden, and draglines removed lower 
levels of overburden and the phosphate 
matrix. 

North Carolina Phosphate Corp. has de- 
ferred plans to produce phosphate rock in 
eastern North Carolina until at least 1987. 
North Carolina Phosphate, wholly owned 
by Agrico Chemical, had created two 50-50 


partnerships with Francaise de l'Azote for 
1996 of the mine and with Azienda Nazion- 
ale Idrogenazione Combustible S.p.A., the 
Italian state-owned company, for 21.6%. 

In central Florida, Agrico Chemical op- 
erated the Fort Green/Pebbledale Mine and 
the Payne Creek Mine. The Saddle Creek 
Mine was not operated in 1982; however, 
several million tons were expected to be 
recovered before the mine is closed perma- 
nently in the mid-1980's. Amax Chemical 
operated the Big 4 Mine in Hillsborough 
County for part of the year. Plans to open 
the Pine Level Mine have been deferred to 
1989 when the Big 4 Mine is scheduled to be 
depleted. The Pine Level Mine capacity was 
to be about 2.3 million tons per year. 

Beker Phosphate, which operated the 
Wingate Creek Mine in Manatee County 
during 1982, was gradually increasing the 
production rate to over 800,000 tons per 
year. 

Brewster Phosphates, a partnership of 
American Cyanamid Co. and Kerr-McGee 
Corp., operated the Haynsworth and Lone- 
some Mines. The Haynsworth Mine in Polk 
County was scheduled to produce through 
1990, and the Lonesome Mine in Hillsbo- 
rough County was to operate into the mid- 
1990’s. Most of Brewster’s phosphate rock 
was transported by barge from Tampa to 
the phosphoric acid plant at Uncle Sam, La. 

CF Industries’ phosphate rock mine in 
Hardee County, Fla., produced less than 
design capacity. Although the Bartow, Fla., 
fertilizer complex was to be closed in early 
1983, the mine was to continue supplying 
phosphate to the Plant City, Fla., plant. As 
far as is known, the design and engineering 
of the Hardee Complex II in Hardee County 
was proceeding on schedule, with the new 
beneficiation plant and mine scheduled to 
operate in 1986 to furnish CF Industries 
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with another 2 million tons per year of 
concentrates. 

Estech operated the Silver City and Wat- 
son Mines in 1982. According to long- 
range plans, the two mines were to operate 
through 1990, and a replacement mine, the 
Duette deposit in Manatee County, was to 
start producing in 1987. However, as phos- 
phate rock demand weakened in 1982, 
Estech decided to close the Silver City Mine 
in early 1983. 

The combination of weak demand for 
phosphate rock and the withholding of 
ground water permits by the State caused 
Farmland Industries, Inc., to delay plans to 
open a 1.8-million-ton-per-year phosphate 
rock mine near Ona, Fla. The mine startup, 
originally planned for 1984, was resched- 
uled for 1987. 

Gardinier interrupted production of phos- 
phate rock from the Fort Meade Mine for 3 
months during the summer of 1982. A new 
mine in south Hardee County was planned 
for startup in 1990 with design capacity of 
2.7 million tons per year. 

The Four Corners Mine of W. R. Grace 
and IMC, a 4.5-million-ton-per-year mine, 
was rescheduled to start producing in 1984; 
however, the startup date was predicated on 
demand for the product. W. R. Grace’s 
Bonny Lake Mine was nearing exhaustion. 
W. R. Grace’s Hookers Prairie Mine was 
scheduled to.operate through 1994 before 
the deposit becomes depleted. 

In addition to its participation in the Four 
Corners Mine, IMC operated the Clear 
Springs, Noralyn, and Kingsford Mines in 
Polk County, Fla, with a combined 1982 
capacity of 11.5 million tons per year of 
phosphate rock. If mining plans are follow- 
ed, Clear Springs is expected to operate 
through 1995; Kingsford, through 1997; and 
Noralyn, through 1988. IMC planned a new 
mine in southeast Hillsborough County to 
replace the Noralyn Mine in 1989, and 
another new mine in Hardee County to 
replace the Clear Springs and Kingsford 
Mines near the end of the century. 

Mobil Chemical operated the Fort Meade 
and Nichols Mines in Polk County, Fla. The 
Fort Meade Mine was scheduled to oper- 
ate through 1988 and the Nichols Mine, 
through 1995. Mobil Chemical made plans 
to open the South Fort Meade Mine in 1988 
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to replace production from the Fort Meade 
Mine and thereby maintain the company's 
capability to supply phosphate rock to 
domestic and export markets. 

USS Agri-Chemicals and Freeport Phos- 
phate Rock Co. produced phosphate rock 
from the Rockland/Little Payne Mine. The 
Rockland Mine was closed from June 
through August and again in November 
and December to manage inventory build- 
up. The Rockland Mine was forecast to 
operate through 1994. When depleted, the 
Rockland Mine will be replaced by a mine 
on the Waters and Manson Jenkins de- 
posits. 

Tennessee.—Production and value of 
phosphate rock in Tennessee are shown in 
table 2. Hooker Chemical Co., Monsanto 
Co., and Stauffer Chemical Co. mined and 
beneficiated phosphate rock in Tennessee 
for reduction to elemental phosphorus in 
electric furnaces near Columbia and Mt. 
Pleasant, Tenn. Monsanto operated a mine 
in Alabama to supplement production from 
its Tennessee mines. Production of market- 
able phosphate rock in Tennessee declined 
steadily from 1.9 million tons in 1979 to 0.9 
million tons in 1982. Both Monsanto and 
Stauffer preferred to produce phosphorus in 
Western U.S. electric furnaces, which bene- 
fit from lower power rates, than from Ten- 
nessee furnaces. 

Western States.—Production tonnage 
and value of marketable phosphate rock are 
shown in table 2. Phosphate rock sold or 
used for agricultural purposes was 1.9 mil- 
lion tons, and 2.2 million tons was used in 
electric furnaces. 

The Conda Partnership, an association of 
Beker Phosphate and Western Cooperation 
Fertilizers, Ltd., headquartered in Conda, 
Idaho, operated the Mabie Canyon Mine in 
Caribou County. The recession in the ferti- 
lizer industry caused the partnership to 
reduce production at the Mabie Canyon 
Mine and limit shipments to the Western 
Cooperation Fertilizers plant in Canada. 
The partnership planned to open the 
Champ Williams Mine in Caribou County, 
Idaho, in September 1983. The oxidized ore 
from the Champ Williams Mine will be 
blended with unoxidized ore from the lower 
depths of the Mabie Canyon Mine. 
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Table 2.—Production of phosphate rock in the United States, by State 
(Thousand metric tons and thousand dollars) 


Beneficiated 


Mine production Mine aur production Marketable production 
P20 P20 P20 P20s 
Hock content | Hock content mock content Rock content Value 
1981: 
Florida and North 
Carolina 173,898 21, 434 27 5 46,254 14,288 46, 281 14,288 1, 290, 134 
Tennessee 2,547 516 = 8 1,328 340 1,328 340 16,201 
Western States:! 7, 1,809 2,809 741 3,205 996 6,015 1,737 131,651 
Total?________ 183,733 23, 759 2,836 746 50,788 15,619 53,624 16,365 1,437,986 
1982: 
Florida and North 
lina __ _ _ 98,045 11,988 4,362 1,804 27,357 8,594 31.724 9,897 820,849 
Tennesse 1.597 324 ont Em 897 229 897 229 11,596 
Western States:: 4,493 1,116 2,231 592 2,561 785 4,793 1,377 117,881 
Total? |... 104,135 13, 428 6,594 1.896 30,815 9,608 37,414 11,504 950, 326 


Includes Alabama, Idaho, Montana, and Utah. 


Data may not add to totals shown because of independent rounding. 


Monsanto, through a contractor, oper- 
ated the Henry Mine located about 26 
kilometers northeast of Soda Springs, 
Idaho. The ore was selectively mined and 
trucked to Monsanto’s electric furnace 
plant at Soda Springs. The deposit is about 
9 kilometers long, and the mine extends for 
about 2,300 meters. As in prior years, the 
mine operated from April to October during 
daylight hours only, when formation con- 
tacts were visible. Mine production capac- 
ity of about 900,000 tons per year was 
approached in 1982. 

Stauffer operated the Wooley Valley 
Mine northeast of Soda Springs, Idaho. All 
the ore was shipped to the Stauffer electric 
furnace plant at Silver Bow, Mont. The 
mine operated well below capacity in 1982. 

Chevron Resources Co. delayed plans for 
at least 2 years to expand production from 
the phosphate rock mine at Vernal, Utah, 
and construct a fertilizer complex near 
Rock Springs, Wyo., because of the unprece- 
dented downturn in fertilizer demand. The 
Vernal Mine produced at less than capacity 
in 1982. The phosphate-bearing ore was 


ground in a wet semiautogenous mill and 
deslimed in classifiers prior to recovery of 
the phosphate mineral from sand in a series 
of flotation cells. The flotation concentrates 
were dewatered, filtered, and dried before 
shipment to Phoston, Utah. 

J. R. Simplot Co. operated the Gay Mine 
in a joint venture with FMC Corp. to supply 
acid-grade ore to Simplot's phosphoric acid 
plant at Pocatello, Idaho, and lower grade 
ore to FMC's electric furnace plant at Poca- 
tello. Simplot also operated the nearly de- 
pleted Conda Mine, which was scheduled to 
be replaced in 1984 by the Smokey Canyon 
Mine near Afton, Wyo. The capacity of the 
new mine was designed to be 1.8 million 
tons per year. The concentrates will be 
pumped from Smokey Canyon to Conda, the 
nearest railhead, in a 203-millimeter (8- 
inch) diameter slurry pipeline. 

Cominco American, Inc., operated the 
only underground phosphate mine in the 
United States. The phosphate rock was 
crushed and shipped by rail from Montana 
to Kimberley, British Columbia, for conver- 
sion into phosphoric acid. 


CONSUMPTION AND USES 


Consumption of marketable phosphate 
rock, defined as the quantity sold or used 
plus imports minus exports, is shown in 
table 1. Table 1 also reports the quantity of 
phosphate rock sold or used. 

The consumption pattern as reported by 
producers is shown in table 7. 


The percent distribution by grade of mar- 
ketable phosphate rock consumed in the 
United States and sold in the export market 
in 1982 is compared with the distribution 
patterns for prior years 1978-81 in table 3. 
Trends in U.S. grade distribution patterns 
of phosphate rock are somewhat disguised 
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in these data because of the mix of furnace 
and wet-process phosphoric acid-phosphate 
rock feed in the total distribution pattern. 

Table 9 shows the phosphate rock sold or 
used by producers by use, domestic (agricul- 
tural and industrial) and exports, and by 
State groupings. 

The recent history of phosphate rock sold 
or used by producers is in tables 10, 11, and 
12 for Florida and North Carolina, Tennes- 
see, and the Western States, respectively. 

Florida and North Carolina.—The quan- 
tity of phosphate rock sold or used is shown 
in table 8. Table 9 shows the distribution of 
phosphate rock sold or used in Florida and 
North Carolina by domestic and export 
tonnages. 

The percent distribution by grade of the 
marketable phosphate rock sold or used 
from Florida and North Carolina, including 
exports, is shown in table 4 for 1978-82. 


Table 3.—U. S. phosphate rock grade 
distribution pattern 


Grade (percent Distribution (percent) 
BPL? content) 1978 1979 1980 1981 1982 
Less than 60. 62 54 53 56 49 
. 13.3 14.2 15.7 15.7 15.6 
to po 54.3 56.3 56.7 60.1 638 
70 to 7772 133 136 127 9.6 58 
72 to 77727) 86 6.6 60 60 61 
Over74_______- 43 39 36 30 38 


11.0% BPL (bone phosphate of lime or tricalcium phos- 
phate) = 0.458% P20s. 


Table 4.—Florida and North Carolina 
phosphate rock grade distribution pattern 


Grade (percent Distribution (percent) 

BPL. content) 1978 1979 1980 1981 1982 
Less than 6 0.1 02 01 02 06 
60 to 66 ___ ` 119 126 153 144 122 
66to70 -------- 60.8 624 622 67.0 68.5 
10t072 __------ 157 127 112 77 69 
72 to 7——— 65 76 70 71 72 
Over 4... ...- 50 46 42 36 45 


11.0% BPL (bone Phosphate of lime or tricalcium phos- 
phate) = 0.458% P 


659 


Tennessee.—The quantity and value of 
marketable phosphate rock sold or used is 
shown in tables 8 and 9. All of this rock was 
used in electric furnaces to produce elemen- 
tal phosphorus and industrial chemicals. 
Most of the phosphorus was converted into 
intermediate phosphoric acid, the base for a 
large number of sodium, calcium, and potas- 
sium chemicals. 

The percent distribution by grade of mar- 
ketable phosphate rock sold or used in 
Tennessee during 1978-82 is shown in table 
9. 


Table 5.—Tennessee phosphate rock grade 
distribution pattern 


Grade (percent Distribution (percent) 

BPL’ content) 1978 1979 1980 1981 1982 
Less than 60 68.3 60.3 75.3 50.6 38.0 
60 to 66 31.7 37.0 24.7 49.4 62.0 
66to70________ — MEME 


11.0% BPL (bone phosphate of lime or tricalcium phos- 
phate) — 0.45895 P2Os. 


Western States.—The quantity of market- 
able phosphate rock sold or used is shown in 
tables 8 and 9. In 1982, 80% was consumed 
in the United States, and 20% was exported 
to Canada. The percent distribution by 


grade of marketable phosphate rock sold or 


used from the Western States during 1978- 
82 is shown in table 6. 


Table 6.—Western States phosphate rock 
grade distribution pattern 


Grade (percent Distribution (percent) 
BPL' content) 1978 1979 1980 1981 1982 
Less than 60 _____ 326 27.4 27.7 314 212 
to66 -—------ 17.9 189 165 160 294 
66to70 ________ 232 268 27 285 434 
70 to 7222 286.5 28.1 24. 
72 to 74 63 14 — 


11.0% BPL (bone phosphate of lime or tricalcium phos- 
phate) = 0.458% P405. 
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Table 7.—Phosphate rock sold or used by producers in the United States, by use 


(Thousand metric tons) 


Use 


Domestic: 
Wet - process phosphoric acid 
Normal superphosphate 
Triple superphosphate 
Defluorinated rock 
Direct applications 
Elemental phosphorus 
Ferrophosphorus 


Includes rock converted to products and exported. 


2Data may not add to totals shown because of independent rounding. 
Exports reported to the Bureau of Mines by companies. 


1981 1982 

P20s P20 
Rock content Rok content 
29,085 8,956 24,223 7,423 
184 60 100 33 
1,198 378 876 280 
492 166 . 184 67 
21 6 61 19 
4,055 1,049 3,259 847 
22 25 1 
35,131 10,638 28,129 8,676 
10,395 3,300 9,842 3,138 
45,526 13,939 38,571 11,814 


Table 8.—Phosphate rock sold or used by producers in the United States, by grade and 


State in 1982 


(Thousand metric tons and thousand dollars) 


Florida and North Carolina 
Grade (percent BPL? content) P340 
Rock conten t Value 
Below 60 __________-__-__---- 193 51 5,527 
h as ete asss 4,016 1,128 114,078 
8%, i ee ee eas 22,551 6,985 4,616 
rr w EE ; 129 68,175 
TAO Ti — oo d ͤ y ee 2,350 789 69,789 
PG (4. — eedem 1,468 509 48,609 
„ eue 2 rece a et 32,806 10,192 850,794 
Western States 
P20 
Rock conten t Value 
Below ũõoh «„ „„ „ 1.306 321 15,163 
6010065... cau pe ee 2 1,411 400 23,133 
OCOT eek x 8 2,089 655 80,803 
TOO 5 She eh See EM ue e 
1210.44. — Su u LL sedet ape Se M 
Plus 14. o ˙ mm ¼ AN = c 
rr! d e crees t ies 4,807 1,375 119,699 


11.0% BPL (bone phosphate of lime or tricalcium phosphate) = 0.458% Pa Os. 


Mata may not add to totals shown because of independent rounding. 


Tennessee 
: P20 
Rock dont Value 
365 85 3,027 
595 162 9,945 
960 
Total United States 
P20 
Rock contend Value 
1,864 451 23,717 
6,022 1,690 147,756 
24,640 7,640 625,419 
2,221 729 68,175 
2,350 789 69,789 
1,468 509 , 
38,571 11,814 983,465 
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Table 9.—Phosphate rock sold or used by producers, by use and State 
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(Thousand metric tons) 
Florida and Total 
" North Carolina Tennessee Western States United States! 
8e ———— 
P205 P20; P205 P205 
Rock content Rock content Rock content Rock content 
1981: 

Domestic:? 
Agricultural 29,021 8,944 — NM 1,965 623 30,986 9,566 
Industrial 2 62 1,379 357 2,544 653 4,145 1,072 
Total!________ 29,243 9,006 1,379 357 4,509 1,276 35,131 10,638 
Exports 9,232 2,933 8 NEN 1,163 368 10, 395 3, 300 
TotallLLLL. _ __ 88,475 11,938 1,379 357 5,672 1,644 45,526 13,939 

1982: 

Domestic:? 
Agricultural 23,544 7, 236 ayes RN 1,901 586 25,444 7,822 
Industrial 106 32 960 248 2,219 575 I 854 
Total 23,650 7,268 960 248 4, 120 1,161 28, 728 8, 676 
Exports... 9,156 2,924 ane mE 687 214 9,842 3,138 
Total! |. | ... 32,806 10,192 960 248 4,807 1,375 38,571 11,814 


1Data may not add to totals shown because of independent rounding. 


2Includes rock converted to products and exported. 
Exports reported to the Bureau of Mines by companies. 


Table 10.—Florida and North Carolina 
phosphate rock sold or used by producers 


Year 


1982 ___-_ 


Rock 
(thou- 
d 


12,861 
14,189 
14,690 
11,935 
10,192 


Table 11.—Tennessee phosphate rock sold 


Year 


1978 ____ 
1979 ____ 
1980 ____ 
1981 ____ 


Value 

Total Average 

(thou- t 

sands) pervon 
$778,339 $18.81 

935,127 20.57 
1,108,991: 23.51 
1,064,459 27.68 

850,794 25.93 


1982 |... 


Roc 
(thou- 
sand 
metric 
tons) 


1,688 
2,140 
1,665 
1,379 

960 


Table 12.—Western States phosphate rock 
sold or used by producers 


P20s 
meon content 

Year san (thou- 
metric easier 

tons) tons) 

1978 ____ 5,671 1,647 
1979 ____ 5,439 1,585 
1980 ____ 5,713 1,681 
1981 ____ 5,672 1,644 
1982 ___ 4,807 1,375 

STOCKS 


Inventories of marketable phosphate rock 
are reported to the Bureau of Mines by 
producing companies on a monthly and 
semiannual basis. The monthly reports en- 
able the Bureau to publish stock trends in 
its monthly Phosphate Rock Mineral Indus- 


$108,669 
110,837 
120,309 
130,194 
119,699 


or used by producers 


Value 
hte Average 
sands) r ton 
$13,833 $8.19 
17,008 1.95 
13,330 8.01 
17,401 12.62 
12,972 13.51 


try Surveys (MIS). The semiannual reports 
provide the data for stock levels reported in 
the annual MIS, crop year MIS, and Miner- 
als Yearbook. Producers’ stocks over the 
past 10 years are shown in table 13. 
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Table 13.—Marketable phosphate rock 


yearend stocks 

(Million metric tons) 
Year Quantity 
GT eer EE 8.4 
·ö; ON TOIT EDEN 5.8 
ôͤÜ· ⁵ ᷣ n a ĩͤ ß ĩ 9.9 
) A 8 15.2 
11 . ee Seed: 13.7 
11ööĩ§ͤ x km m n> 15.7 
J A oe 14.5 
1980 2252 os y RCE E 13.8 
JJ z ee 20.2 
po ENDE 000000 18.3 

PRICES 


Estimated export prices for Florida and 
Moroccan phosphate rock are shown in 
tables 14 and 15, respectively. Included in 
the export prices are applicable severance 
taxes, rail freight costs from mine to port, 
and port loading and weighing charges. 

Phosphate rock is sold according to con- 
tracts negotiated between buyers and sell- 
ers. Although list prices are published on 
occasion by the Florida Phosphate Rock 
Export Association, Tampa, Fla., and the 


Moroccan Office Cherifien des Phosphates, 
Casablanca, Morocco, actual contract prices 
negotiated between buyers and sellers are 
not published. 

The Bureau of Mines obtains the f.o.b. 
mine price or value of phosphate rock 
from a semiannual survey of the producing 
mines. The weighted average price for each 
grade of phosphate rock is calculated for 
domestic and export markets. These prices 
are shown in tables 16 through 19. 


Table 14.—Phosphate rock estimated export prices per metric ton, unground, f.o.b. vessel 
Tampa Range or Jacksonville, Fla. 


Grade (percent BPL? content) 
| T: a INS yy a RT Rr 
5 te eer OI pa m w ee EE Re ES 
1 i REED HS ERE, cL i ff 8 
)! ³ðW³—ͤU! y h kr 8 
e ß eae 
)J) OO ECCO y EN 
T Revised. NA Not available. 


1979? 1980? 1981” $ 19825 
cs $38.00 2g 9 ae 
zs 34.00 $44.00 $43.00 $34.00 
t 30.00 40.00 86.00 21.00 
ES 26.00 36.00 30.50 23.50 
ee 25.00 34.00 30.00 23.00 
M 25.00 34.00 NA NA 


11.0% BPL (bone phosphate of lime or tricalcium phosphate)= 0.458% P2Os. 


*Estimated selling price including $1.15 severance tax. 
Estimated selling price including $1.54 severance tax. 
‘Estimated selling price including $1.84 severance tax. 
5 Estimated selling price including $2.03 severance tax. 


Table 15.—Moroccan phosphate rock 
export prices, U.S. dollars per metric ton, 
f.a.s. Safi or Casablanca* 


Gre 

percen 

BPL' con- 1979 

tent) 

Khouri 
76to17 _ 43.00 
75 to 76 42.00 
72 to 73 40.00 
70 to 71 43.00 

Youssoufia: 
68 to 69 35.25 
74 to 75 42.00 

*Estimated.  ' Revised 


1980 19817 1982 

56.00 58.00 50.00 
54.00 = De 
52.00 E m 
48.50 52.00 42.00 
45.50 44.00 38.00 
53.00 56.00 41.00 


11.0% BPL (bone phosphate of lime or tricalcium phos- 


phate) 0.458% PsOs. 


i: PHOSPHATE ROCK 663 


Table 16.—Price or value of Florida and North Carolina phosphate rock 
(Dollars per metric ton, f.o.b. mine) 


1981 1982 
Grade (percent BPL? content) I 

id "omnee: Export Average acd Export Average 

Less than 60 Le 16.04 — 16.04 28.58 3 28.58 
006066. — SS i 3 eh 31.66 27.54 30.88 29.23 26.60 28.40 
17!!! K ĩ A EE 23.57 31.29 24.86 23.25 28.33 24.15 

TUTO (M. o curs es erae iet an Me te uY 25.26 33.93 30.26 31.59 29.54 30.61 
4600 (4 o c o vede y CC LAC. id 32.81 37.98 37.02 29.74 29.69 20.70 
%%%%%%é⁵Ü] ⁶w Loc ee te 32.00 45.54 43.77 34.11 32.45 33.11 
Average_____ _ _ ee eee 25.17 33.74 27.68 24.78 28.92 25.93 


11.0% BPL (bone phosphate of lime or tricalcium phosphate) — 0.458% P2Os. 


Table 17.—Price or value of Western States phosphate rock 
(Dollars per metric ton, f.o.b. mine) - 


1981 1982 
Grad t BPL? content 
s peren senten) a nd Export Average Domes Export Average 
Less than I¶ 9.54 9.54 11.61 11.61 
60 %ůͥꝗ d!!! ð²]˙: a n sr, 10.46 35.33 15.71 14.22 41.83 16.82 
66 W ũ%ͥ . . 8 24.25 37.88 28.71 37.47 42.05 38.68 
ö.Ǘ˙¹k d ⁰⁰my. y eS 35.94 37.08 38.44 rs es e 
Average_____ . E Lee 18.06 37.09 22.95 22.05 42.00 24.90 


11.0% BPL (bone phosphate of lime or tricalcium phosphate) 0.45895 P3Os. 


Table 18.—Price or value of Tennessee 
phosphate rock 


(Dollars per metric ton, f.o.b. mine) 


Grade (percent BPL? content) 1981 1982 


Less than 6000. 8.21 8.30 
1000. mons 17.15 16.71 
661010. — ec S A 
Averaggee c 12.62 13.51 


11.0% BPL (bone phosphate of lime or tricalcium phos- 


Table 19.—Price or value of U. S. phosphate rock 
(Dollars per metric ton, f.o.b. mine) 


1981 1982 
| 1 

Grade (percent BPL* content) Domes- ExBost- Average Domes- Export. Average 
Less than 60 __ e 9.38 9.38 12.72 Rcs 12.12 
601006 — /- ³ AAA 27.11 28.15 27.64 23.48 28.04 24.53 
6610 10 ͥ/ͥͥꝙꝙnꝙ ũ ẽ mhm oec ee ee s 23. 31.75 25.09 24.33 30.00 25.38 
rr ð KA ʒ er 28.35 34.36 32.83 31.59 29.54 30.61 
T4 10 14. 2 ⁵˙²ꝛ:ñ ⁰⁰m omes curi RE EAE 32.81 37.93 37.02 29.74 29.69 29.70 

7 es ecl eue 32.00 45.54 43.77 34.11 32.45 33.1 
Averag@  —— oM ee Se ee 23.82 33.93 26.63 24.01 29.83 25.50 


11.0% BPL (bone phosphate of lime or tricalcium phosphate) = 0.458% P2Os. 


FOREIGN TRADE 


In 1982, U.S. producers reported that 14.4, 14.3, and 10.4 million tons in 1979, 
their exports of phosphate rock were 10 1980, and 1981, respectively. The decline in 
million tons. Phosphate rock exports were phosphate rock exports from a peak in 1979 


I 
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to lower levels in recent years can be 
attributed to a number of causes: a world- 
wide recession in the fertilizer industry 
reduced demand for phosphate rock in 1981- 
82; increased phosphoric acid production in 
phosphate rock-producing countries, for 
both domestic and export markets, contrib- 
uted to the decline in demand for phosphate 
rock in international trade; and competition 
from foreign exporters of both phosphate 
rock and phosphoric acid reduced the de- 
mand for U.S. phosphate rock in 1981-82. 
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Except for 8,172 tons from the Nether- 
lands Antilles, 23,009 tons from Mexico, and 
a sample from India and Senegal imported 
in September, no other phosphate rock 
imports were reported by the U.S. Bureau 
of the Census in 1982. 

Tables 20 through 26 show exports of 
phosphate rock, phosphate fertilizers, phos- 
phate intermediates, and elemental phos- 
phorus from the United States in 1982. 

Table 27 lists phosphate fertilizers and 
chemicals imported during 1982. 


Table 20. —U.S. exports of phosphate rock, by country 


(Thousand metric tons and thousand dollars) 


—— 1981 1982 
ination 
Quantity Value! Quantity Value! 
Australia x. uuu u un: u ur mau DL a HE E anakuta ae us 126 4,855 203 6,958 
ushia u ee LP aa ß 8 208 10,823 109 5,088 
Belgium- Luxembourg 849 35,959 451 16,902 
77 ²ĩ² m ³ uu OP 6m ae 115 5,563 85 ' 8,466 
Canada. — d o o cl ſſ/dddddꝓdꝓdd.d.x 8 3,080 106,483 2,334 91,847 
Denmastk d ne ne i e a n. 8 3,170 Soe es 
Finland JJ ee N E a 8 62 3,080 120 5,038 
J E AE MARCHE E qn as 763 29,375 672 24,627 
8 Federal Republic olf 430 16,861 596 22,916 
sl: T RPN ae ⁵ð“ꝙB ͥ x d yt 8 263 11,921 9,678 
9 717 pdp ß s eg ced 120 4,480 115 4,083 
J TONE OR TE eases eT EON Re RE TCE 1,365 61,204 1,132 49,724 
Korea, Rëpüblic of- — ß i e he EE S 993 36,701 1,549 51,958 
J)) ³⁰˙¹ſſſſſſſũ m Cn 1 Zat n usan 325 15,800 396 20,106 
/ ⁰³⁰»mi i ee sexe sns Le Le e 851 „568 672 ; 
New Zealann lalala 97 4, 834 79 2,811 
OFWHy öÜĩÄĩ³[0U ð d k-; ⁰⁰v y kr 8 52 1.859 15 633 
Philippines -rena ³ðVÜmi. y E EES oe 124 6,472 49 2,394 
11111 ⁰Üwwnnnnnn;;;;;;;; eL LL RR an c 187 6,691 432 15,712 
z ß p LL a 136 6,397 125 5,225 
Sweden: c. unes. i nitas id esi eS e ett 138 6,391 102 4,108 
QOL C up u ie ice MR HH ONE . 41 1,969 42 1,808 
United Kingdom- - - - - - - „ 15 614 52 2,229 
%%% e crus ce E et ⁰mʒ 86 148 8,933 148 6,415 
Totals me ccu ]³ꝛ¹Ü⁶e ³=² ³ m AE 10,554 419,999 9,735 383,554 
1 All values f.a.s. (free alongside ship). 
Mata may not add to totals shown because of independent rounding. 
Source: U.S. Bureau of the Census. 
Table 21.—U.S. exports of superphosphates, more than 40% P.O;, by country 
(Thousand metric tons and thousand dollars) 
1981 1982 
Destination 
Quantity Value! Quantity Value! 
Belgium L EUR ERU MU RU rth 8 9 1,570 10 1,472 
Belgium- Luxembourg 77 10,811 5 6,958 
Brian]; T ate « eer HOURS 104 16,737 50 6,919 
11 2g Fen ey c uem or d 196 29,872 86 11,264 
Burma dd eh led 2. 53 9,766 30 4,627 
Canada ee fe pr hg 140 18,242 50 6,953 
Chile. ul ⁵⅛˙285—.w y ⁊ y a eee St 84 14,219 35 5,120 
Ä Lt LL ILS UN Cer ea 203 32,519 48 6,198 
hh chc ce Ie 20 788 12 1.997 
Ü ³ ſſͥ mt a 4 648 7 948 
8 Republic __ _ 9 1,890 6 1,117 
EON EEEE at a es aoa ea, Za Sa s= ua, 48 7,875 32 1,933 
Germany, Federal Republic of - - -------------------—-—- 171 26,930 99 13,388 
J LE di ce N E eas 88 45 7,278 15 2,099 
ning ð nh Se :2s 67 13,376 130 19,960 
Ireland. su ' yy ...... IL E c 41 345 16 2,150 
/ͥõͤõͤ OER a ne Rees AN ee 8 10 1,468 ic EM 
Japan cue . yr mt 88 25 3,739 31 5,092 
r ß ee 10 1.84 eos ETE 


See footnotes at end of table. 
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Table 21.—U.S. exports of superphosphates, more than 40% P. Os, by country 


—Continued 
(Thousand metric tons and thousand dollars) 


ee 1981 
Destination 
Quantity Value? 
Pops muna E E eee 15 1,976 
! ] en ee ete toa (2) 121 
Fh 7 1,133 
Venezueld- 4. ne eee (y eg ee 8 10 1,928 
Other a he ae ee gee 149 30,561 
Total* ey ara 0 Se i ches ram w ee 1,499 244,701 


! All values f.a.s. (free alongside ship). 
2Less than 1/2 unit. 
3Data may not add to totals shown because of independent rounding. 


Source: U.S. Bureau of the Census. 


Table 22.—U.S. exports of superphosphates, less than 40% P.O;, by country 


1981 
Destinatio Quantity 
acid (metric 353 
tons) n 
f e eS Lic ELA eae As 2,626 $250 
/ ro sk ⁰⁰yſsſ ͥ⁰qyd eee 17,716 385 
Ä c c Fat asec ³V2QA get ag ĩðͤ ere A 6 
JJ. a CD k m ee i 20,598 2640 


1 All values f.a.s. (free alongside ship). 
2Data do not add to total shown because of independent rounding. 


Source: U.S. Bureau of the Census. 


Table 23.—U.S. exports of diammonium phosphates, by country 


(Thousand metric tons and thousand dollars) 


1981 
Destination 
Quantity Value? 

F c5 222 eae cic uL E Ee 83 15,579 
% ³˙iw eee ake macie oe C LE 60 13,177 
Bangladesh -— u Sa ae ne Se ĩ ee dcs 59 14,714 
Belgium-Luxembourg. _ _ _ _ lll 2-2 347 66,789 
FFF ⁰ oa sasawa Ds pale Sab s aa a asss: 149 28,351 
Canada. uem a ³· Vd ua ⁰ꝙ¼¼t a hes ua arm u= 116 23,184 
%%%. ĩÄA Ed lc yr x UE CE ERIT 44 9,057 
Chia 2st . ß MA 348 16,411 
Colombi: p22 dd e —— S ua 39 7,709 
CC e 7jr‚ ä ͥ¶ðꝗꝛꝶmhm mt y x 16 3,127 
Dominican Republic- - I - - - Llc l2 15 2,980 
Ecuador -— S S SS s s s y i Mee Ee 20 4,407 
Fh ³ :: ⁵ ee sas Ae a B 
Finlànd. Loc muelLl uei E 17 3,918 
France o lol a c a aa eT 83 16,657 
Germany, Federal Republic of- - - - - --- MD 79 11,846 
Guatemala lnc ³ aD S Ehe mti ³ é s s em LS LE 20 4,584 
III. ³w]. e ĩð ⁵⁵ eut. cs 787 155,909 
III ³ÜW16ĩ¹³ ean ne E EE 10,992 
Ill!!! y 86 457 89,216 
dapak eocena cx tel mmm; . Se tU See 185 33,213 
77ͥõͤõ i]ꝙq ͥͥẽ˙²¹iſſ ⁵⁰˙ÜAAAꝛ K y M a 232 49,473 
Mozambique — ß ee ee 6 1.231 
Netherlan as...... ee eee eee 49 9,605 
New Zealand —— . . Be ees 25 4,744 
ho irr ee ee 8 E € 
TCU MENO OMS PEIUS p PIE VORNE Ot a Ree ms a 40 11,063 
Spain ig 5e up s rvr K uM LL N 82 15,293 
aland aoc ⁰ꝛ ¹m ] mêëbmꝛw % y y EM 8 40 7,987 


See footnotes at end of table. 


1982 
Quantity Value! 
12 1,780 
30 4,020 
5 739 
17 4,077 
340 48,451 
1.112 157,262 
1982 
Quantity Value! 
(metric Aue 
tons) (thousands) 
34,258 $738 
2,110 140 
36,368 878 
1982 
Quantity Value! 
79 14,808 
116 21,912 
42 8,449 
418 65,025 
88 16,143 
117 21,586 
9 1,491 
458 85,797 
52 9,816 
20 3,188 
28 5,100 
23 4,562 
45 8,346 
31 6,127 
36 6,231 
2 304 
182 34,549 
43 8,075 
178 32,416 
304 53,871 
238 45,279 
72 13,281 
36 6,489 
13 2,470 
319 62, 206 
24 4,367 
45 8,386 
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Table 23.—U.S. exports of diammonium phosphates, by country —Continued 
(Thousand metric tons and thousand dollars) 


5 1981 1982 
ination — — — — TÀ 
Quantity Value! Quantity Value? 

Turay sun 60 — erue. DEC ³o·¹ eee LEE 44 9,145 xx " 

PUG oe ue EU aA. 31 5,883 36 6,371 

UOC AVN ß . es ka Spa sa 120 24,080 94 18,167 

Othoi- NS EET TR TR 291 59,990 558 103,772 
OG - un mul uuu RI % A ey ae ma 3,942 789,770 3,707 678,685 


1 All values f.a.s. (free alongside ship). 
*Data may not add to totals shown because of independent rounding. 


Source: U.S. Bureau of the Census. 


Table 24.—U.S. exports of phosphoric acid, Table 25.—U.S. exports of phosphoric acid, 


less than 65% P;Os, by country more than 65% P.O;, by country 
(Thousand metric tons and thousand dollars) (Thousand metric tons and thousand dollars) 
MN 1981 1982 Des 1981 1982 
ination —————————— — (ß1.́ — e ua EE 
Quantity Value! Quantity Value! N Quantity Value! Quantity Value! 
Brazil 204 65,171 47 9,897 Brazil ae S 14 4,079 
Canada 3 466 1 . 16 Canada 23 5,925 42 9,038 
Colombia 19 4,054 10 2,584 Colombia 9 2,084 Ll EN 
Germany, U.S.S.R ... 498 168,898 808 268, 485 
Federal Re- Other 20 6,600 29 1,694 
oe 208 42241 264 55,889 
ndia- _ _ _ : ; 2 
Indonesia — 15 3895 d 1862 ee - M e rv 
Tues. me ns. 47 aa 2 gr ? All values f.a.s. (free alongside ship). 
SSR I 23] 88,249 bis T *Data may not add to totals shown because of indepen- 
Venezuela _ _ 46 12,764 55 12875 dent rounding. 
Other 3 971 3) 


— P . ß 5 c Source: U.S. Bureau of the Census. 
Total® __ 1,004 303,390 530 117,785 
1 All values f.a.s. (free alongside ship). 
?Less than 1/2 unit. 


Data may not add to totals shown because of indepen- 
dent rounding. 


Source: U.S. Bureau of the Census. 


Table 26.—U.S. exports of elemental phosphorus, by country 


1981 1982 
Destination Quantity Value! Quantity wal 
pear (thousands) gets (thousands) 

Argentina eec ß cole A Li LL e e 20 $44 20 $38 
6111117111 ³ꝛ VA ⁰ãʒy y AA. 2 3 oer = 
UC TZ uu ⁰ AA ees 222 17 26 186 291 
Bree ae as ß oe ew aed 7,049 11,459 5,749 10,153 
Ere TR MMC EH Cn eee E 1,777 2,656 1,125 1,315 
pl eec ³ AA ie asna usa 6,493 10,139 6,855 11,167 

Korea, Republic oeo˖7T᷑-t t 4444„„ 543 7 
Mexi ñ ²˙m. ⁰⁰ t 8 11.754 17,055 236 396 
Taiwan, r sm smua ß 594 175 299 
́G ³˙iwm. na a su susu y Suma cates 88 271 195 136 
Total pee ee a mu ns 127,946 142,749 15,084 25,125 


Revised. 
1 All values f. a. s. (free alongside ship). 


Source: U.S. Bureau of the Census. 
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Table 27.—U.S. imports for consumption of phosphate rock and phosphatic materials 


(Thousand metric tons and thousand dollars) 


A 1981 1982 
Fertilizer - - 
Quantity Value! Quantity Value! 

Phosphates, crude and apatite |... ----------------- 116 1673 (2) 1,302 
Phosphatic fertilizers and fertilizer materials 1 3,112 8 1,672 
Ammonium phosphates, used as fertilizers.... _________ ean "e iu. 
Dicalcium phosphate 1 958 (3) 353 
Phosphorus ___._____-__________~_ ee (?) 1,247 (2) 1,017 
Phosphoric acid - - - —- -------------—-------—-—-———-— 2 816 1,684 
Phosphoric acid, fertilizer graden 56 7,791 14 1,143 
Normal supe n J ͤ v ĩͤ 8 20 3,855 11 2,198 
Triple superphosphate _ -— - - -- -----------------——- 13 2,051 11 1,434 

FRevised. 

Declared customs valuation. 

2Less than 1/2 unit. 

Source: U.S. Bureau of the Census. 

WORLD REVIEW 


World phosphate rock production in 1982 
was an estimated 123 million tons. Produc- 
tion decreased because expected high de- 
mand for phosphate fertilizers did not mate- 
rialize during the year. Although demand 
was weak for phosphate products, expan- 
sion plans were unaffected in some produc- 
ing countries, whereas most U.S. expansion 
plans were deferred or canceled. The princi- 
pal producing countries were the United 
States, the U.S.S.R., Morocco, and China. In 
phosphate rock-producing countries with 
centrally planned economies or developing 
countries with Government-controlled phos- 
phate complexes, long-range plans to in- 
crease phosphate rock capacity were not 
altered because of the 1982 recession in the 
phosphate industry. 

Algeria.—The principal sources of phos- 
phate rock were the Djebel Onk and El 
Kouif Mines. The Algerians were planning 
to process locally a larger share of their 
phosphate rock production rather than ex- 
port the 28.5% P. O, rock produced from the 
Djebel Onk Mine. A Polish group and a 
Japanese consortium obtained contracts to 
construct phosphate fertilizer plants at 
Annaba and at Tebessa. 

Angola.—A new phosphate mine was re- 
portedly being developed with Bulgarian 
assistance at Kondonakasi.? 

Australia.—Small deposits of phosphate 
rock have been worked intermittently in 
South Australia. The ore occurs in a 300- 
kilometer belt from Carrieton to Myponga. 
The phosphate occurs for the most part as 
an anhydrous lime ore that is unsuitable for 
manufacturing superphosphates because of 
its high iron and aluminum content. It is 
primarily used locally for direct application. 
Mining phosphate rock from the Duchess 
Mine in northwest Queensland resumed in 
late 1981. Western Mining Co. planned 


phosphate rock production at a rate of 
200,000 tons per year. 

Brazil.—Consumption of phosphate rock 
increased markedly during the 1970's and 
1980's as the agricultural sector realized the 
benefits of phosphate fertilizer. Although 
the new Goiasfertil Mine started produc- 
tion, other producing mines did not operate 
near capacity. Total production in 1982 was 
expected to approximate 2.5 million tons. 

China.—The record indicates that during 
1972-81, production of PO, increased from 
1,249,000 to 2,508,000 tons. During the same 
period, China imported 12,000 to. 500,000 
tons of P4,0,. In 1981, China produced 1.78 
million tons of normal superphosphates, 
692,000 tons of calcium-magnesium phos- 
phates, and 36,000 tons of miscellaneous 
phosphates. An estimated 1982 production 
of 12.5 million tons of phosphate rock was 
processed into phosphate fertilizers or 
ground in hundreds of local plants for direct 
application. In the next 5 years, emphasis 
was expected to be placed on developing 
domestic phosphate resources to increase 
production of normal superphosphates, 
fused calcium and magnesium phosphates, 
dicalcium phosphates, ammonium phos- 
phates, nitrophosphates, and nitrogen, 
phosphorus, and potash (NPK) complex fer- 
tilizers. 

Christmas Island.—The Phosphate Min- 
ing Co. of Christmas Island Ltd. (PMCI) was 
formed in 1981 as the successor organiza- 
tion to the British Phosphate Commission- 
ers. As of 1981, PMCI goals were to produce 
1.1 to 1.4 million tons of A Grade phosphate 
rock per year from a resource of 8.5 million 
tons, 0.2 to 0.5 million tons per year of B 
Grade rock from a resource of 40. million 
tons, and 40,000 to 70,000 tons of granulated 
dust recovered from the drying plant. Grade 
C resources, estimated to be 140 million 
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tons, were scraped from the surface and 
dumped into adjacent mined-out areas. 
Egypt.—A new grassroots fertilizer com- 
plex was planned for Safaga on the Red Sea 
coast. The plans were to be implemented by 
a consortium of two French companies— 
CdF Chimie and Technip—and Technipe- 
trol of Italy. The complex design included a 
1,000-ton-per-day ammonia unit, a 1,000- 
ton-per-day urea unit, a 3,000-ton-per-day, 
two-line sulfuric acid plant, a 1,050-ton-per- 
day P.O; phosphoric acid plant, a 1,600-ton- 
per-day diammonium phosphate plant, and 
1,800 tons per day of NPK capacity. The 
proposed plant would consume 1 million 
tons per year of phosphate rock from the 
Abu Tartur deposit. A railroad between 
Abu Tartur in the Western Desert and the 
Red Sea coast, will have to be constructed.’ ` 
Finland.—The Siilinjarvi deposit in east- 
ern Finland near Kuopio is 400 kilometers 
north of Helsinki. The deposit, containing 
10% apatite, is one of the oldest carbonatite 
complexes in the world, with ore reserves 
suitable for open pit mining of an estimated 
] billion tons. During the first year of 
operation after commissioning in 1980, the 
mine and plant produced 132,000 tons of 
concentrates. During the second year, the 
designed annual capacity of 200,000 tons 
was reached. The concentrates were used 
successfully in the phosphoric acid plant 
and performed similarly to Kola apatite.* 
Iraq.—The Akashat Mine was designed to 
produce about 3: million tons per year dur- 
ing the first phase and twice as much 
during the second phase. The flat topogra- 
phy of the area facilitates overburden strip- 
ping with 10-cubic-yard draglines. The 10 
meters of phosphate ore are highly weath- 
eredand average 22% P. O;. The lower 
of three layers is 1 meter thick and assays 
28% POs; the middle is 4 meters thick, and 
the upper layer is 5 meters thick. The 
phosphate rock is shipped to Al Kaim for 
beneficiation and calcining. The ore is 
crushed and ground to minus 15 millime- 
ters and calcined in rotary kilns at 950° C. 
The cooled calcine is slaked with water, 
milled, and classified to recover the phos- 
phate concentrate. Analyses of the concen- 
trate range from 30% to 33% P.Os. 
Israel.—Negev Phosphates Ltd., owned 
by Israel Chemicals Ltd., a Government- 
owned holding company, was conducting an 
intensive drilling program to determine the 
extent of a phosphate deposit discovered in 
the Beersheva Valley. Early assessment 
indicated a deposit of at least 150 million 
tons of 28% to 32% P.O; and low levels of 
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organics and chlorides. Development of the 
Beersheva deposit in the Negev Desert 
could increase Israel’s phosphate rock pro- 
duction to 6 million tons per year and jus- 
tify a 500,000-ton-per-year P20, phosphoric 
acid plant by the end of this decade.’ 

Jordan.—Phosphate rock mines at El 
Hassa, Ruseifa, and Wadi el Abyad have the 
capacity to produce 4.5 million tons per 
year. The Jordanian Ministry of Trade and 
Industry intends to increase capacity of the 
three operating mines 10% per year to 6 
million tons by 1985. By 1990, Jordan ex- 
pects to have 10 million tons per year of 
capacity after developing the Shidiya phos- 
phate deposit in southern Jordan, close to 
the Port of Aqaba. The ore will be blasted, 
trucked to a crushing plant, and classified 
by washing a minus 1/2-inch by 0 crushed 
ore to minus 1/2-inch by 53-micrometer 
product for export or domestic consum 
tion. | 

Mexico.—After the 1976 discovery of 
phosphate deposits at San Juan de la Costa 
in Baja California, mine development was 
very rapid, and production started in Janu- 
ary 1981. The San Juan deposit has proven 
resources in the ground of 45 million tons 
averaging 18% P.Os. Initial production was 
24,000 tons per month of 31% P.O; concen- 
trates. Planned 1982 production of 60,000 
tons per month was expected to significant- 
ly reduce the need for Mexico to continue 
importing phosphate rock at past levels. 

Work continued on developing the Santo 
Domingo phosphate rock deposit also lo- 
cated in Baja California. This deposit has 
proven resources of 1.45 billion tons of 4.5% 
P.O; crude ore. Mine startup was projected 
for late 1982; however, the world recession 
delayed this schedule. When completed, the 
first stage of this project was projected to 
produce 1.5 million tons per year. A new 
production schedule for this mine has not 
yet been announced. 

Morocco.—The Moroccan Office Cheri- 
fien des Phosphates (OCP) estimated 1982 
production at about 23 million tons of phos- 
phate rock. Operating at about 67% of 
capacity, 14 million tons was exported, 4 
million tons was used in Moroccan chemical 
plants, and 5 million tons was stockpiled. 
OCP planned to have phosphate rock mine 
capacities of 38 million tons in 1987, 50.4 
million in 1992, 61.9 million in 1997, and 
76.9 million in 2002. Future expansion plans 
included the startup in 1986-87 of the Sidi 
Hajjaj Mine on the Oulad Abdoun Plateau 
with an initial capacity of 3 million tons 
per year and the potential to expand to 6 
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million tons per year as demand increases. 
In the Khouribga area, 1982 production was 
from Recette 4, Mera el Arech, and Sidi 
Daoui, with capacities of 3 million, 3 mil- 
lion, and 12 million tons per year, respec- 
tively. The Sidi Daoui Mine was scheduled 
to be replaced in 1988 by the Sidi Chennane 
Mine, with initial capacity of 3 million tons 
per year. It will have the potential to 
expand to 12 million tons per year. The 
Mera el Arech Sud Mine was scheduled to 
produce 3 million tons per year in 1982 and 
replace the Mera el Arech Mine. The Mera 
el Arech Sud Mine was planned to expand 
eventually to 10 million tons per year. 
Recette 10 was scheduled to open in 1996 
and produce 3 million tons per year to offset 
lost production from Khouribga under- 
ground mines. 

At Youssoufia, capacity of calcined black 
rock from the Loubirat deposit was sched- 
uled to increase from 600,000 to 6 million 
tons per year by 1990. 

In the Western Sahara, the Bu-Craa Mine 
was to expand capacity by opening a third 
pit, and increasing capacity from 4 to 6 
million tons per year by 1990. 

Senegal.—Phosphate rock, one of the pri- 
mary minerals produced in Senegal, is a 
major part of the industrial base of the 
country formerly known as French West 
Africa. In 1982, the Government operated 
the only commercial aluminum phosphate 
mine in the world. The aluminum phos- 
phate was converted into fertilizer by heat 
treatment and exported. Aluminum phos- 
phate was mined by Société Senegalaise des 
Phosphates de Thies, which has an annual 
capacity of 1.2 million tons. Calcium phos- 
phate ore was mined from two small pits at 
Thies; however, the principal calcium phos- 
phate mine was that of Compagnie Senegal- 
aise des Phosphates de Taiba at Taiba. The 
capacity of the beneficiation plant is 1.5 
million tons per year. 

South Africa, Republic of.—The Phos- 
phate Development Corp. Ltd. (Foskor) 
mined phosphate rock from the foskorite 
and pyroxenite areas surrounding the 
copper-mineralized central plug of Phala- 
borwa carbonatite. Foskor installed a self- 
contained mobile crushing plant with a 
gyratory crusher to reduce run-of-mine ore 
to minus 250 millimeters. To reduce water 
consumption, Foskor was testing dry, high- 
intensity magnetic separators operating in 
stages to utilize the paramagnetic proper- 
ties of pyroxenite ore in producing apatite 
concentrate. In the flotation circuits, Foskor 
replaced imported gum arabic, a dispersant 
reagent, with local, less costly guar gum. 
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Syria.—The Syrians have an estimated 
600 million tons of relatively high-chlorine 
(0.15% to 0.25%) phosphate rock reserves. 
Production of 20,000 tons per year started in 
1971 from plants located at Sharkia and 
Kneifis, near Palmyra in central Syria. 
Production in both 1980 and 1981 reached 
1.3 million tons, but declined in 1982 as 
world demand decreased. 

During the past 3 years, a railway was 
constructed from the phosphate mines, 
through Homs, to the Port of Tartous. A 
new 450,000-ton-per-day triple superphos- 
phate plant was constructed by a Romanian 
company at Tartous. 

Togo.—In 1981, after large investments 
were made to increase phosphate rock ca- 
pacity, the demand for phosphate rock 
sharply declined, and Togo could not devel- 
op markets for the 3.4-million-ton-per-year 
installed capacity. For this reason, the Gov- 
ernment of Togo intentionally limited pro- 
duction in 1981 and 1982 to reduce operat- 
ing costs and avoid the expense of building 
stocks. 

Tunisia.—The state-owned Cie. des Phos- 
phates de Gafsa planned to increase phos- 
phate rock mine capacity from 4.9 to 6.8 
million tons per year during 1982-86. New 
washing plants were planned for Moulares, 
Redeyef, and M’Rata in the Gafsa region, 
and new mines for Kef Eddour and Oum el 
Kecheb. Production from Kef Eschafaier, 
Sehib, and M’Dilla was to be increased. The 
Jellabia Mzinaa and the Sra Ouertane 
Mines were scheduled to come into produc- 
tion during 1986-90.¢ 

U.S.S.R.—According to recent Soviet 
data, reserves of phosphate rock were an 
estimated 1.5 billion tons of P.O; in 14 
billion tons of ore. In addition, 550 million 
tons of P.O; in marginal and subeconomic 
resources totaled a reserve base of 2 billion 
tons of PO; Based on an average P.O; level 
of 13%, the reserves recoverable at a cost of 
less than $30 per ton were estimated to be 
6.5 billion tons, and the reserve base, about 
8 billion tons. About 60 known phosphate 
and apatite deposits in the U.S.S.R. that 
were being mined, under development, or to 
be developed, comprised the reserve base. 
Included were 45 deposits in the Kara Tau 
Basin, of which 5 deposits contain one-half 
the reserves of Kara Tau. Other deposits in 
the U.S.S.R. include the Khibiny, Vyatsko- 
Kamsk, Polpinskoye, Yegor’yevsk, Lopa- 
tino, Oshurkovo, Gimmel’faebovskoye, 
Toolse, Kovdor, Belaya Zima, Teleksoye, 
Belkinskoye, Maymecha-Kotuyskaya, and 
Seligdar.* 
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TECHNOLOGY 


The Bureau of Mines Research Centers 
continued a number of investigations and 
programs to assist in the recovery of phos- 
phate minerals and reduce the environmen- 
tal impact of mining. 

A new mining technique, borehole min- 
ing, was tested to recover phosphate matrix 
from deposits 75 meters below the surface 
in St. Johns County, Fla. The borehole 
mining method was designed to replace 
conventional procedures, which disturb the 
land and alter hydrology. The borehole 
mining of Florida phosphate rock was 
evaluated for the Bureau by Flow Indus- 
tries, Inc., Kent, Wash. 

The device, placed at the bottom of the 
borehole, generates a high-pressure water 
jet that slurries the matrix in the formed 
cavity. The slurry is pumped to the surface 
for conventional beneficiation, and the re- 
covered water is reused. Waste fractions 
from washing and flotation can be returned 
to the borehole cavities, thereby reducing 
the need for surface disposal sites and 
minimizing potential ground subsidence 
above the mined cavities. In Florida, the 
mining device was tested in a water-filled 
cavity and in a drained cavity. In a second 
flooded cavity test, an air shroud surround- 
ed the water jet to reduce the effect of water 
resistance on the cutting action. Mining in a 
drained cavity caused the roof to collapse. It 
did not collapse in the flooded cavity tests, 
and the cavity radius increased from 4.6 to 
5.5 meters when the air shroud was added.* 

The Bureau of Mines tested its carbonate- 
silicate flotation technology on phosphate 
ore feed from a Western U.S. beneficiation 
plant. In pilot plant tests, the plant feed ore 
was screened and classified to produce a 
minus 150-mesh by 20-micrometer sized 
feed for a flotation circuit. The plus 150- 
mesh fraction met concentrate grade re- 
quirements, and the minus 20-micrometer 
slime tailings were wasted. The flotation 
feed was conditioned with fluosilicic acid to 
depress phosphate minerals, and an aque- 
ous tall-oil fatty acid emulsion was used to 
float carbonate minerals. The fluosilicic 
acid creates a hydrophilic surface on the 
phosphate minerals to prevent absorption 
of the fatty acid. The fatty acid becomes a 
selective collector for carbonate minerals. 
After carbonate flotation, an amine reagent 
was added as a collector for selective flota- 
tion of the silica from the phosphates. The 
amine was added without further pulp con- 
ditioning or preparation. Tests in a 22- 


kilogram-per-hour continuous circuit pro- 
duced a 28.9% P.O; concentrate with 44.9% 
CaO, 14% SiO, and 0.91% MgO with a re- 
covery of 70%. The final product, a mix of 
the plus 150-mesh feed ore fraction and the 
flotation concentrate, analyzed 30% P.Os, 
45% CaO, 12% SiO; and 0.8% MgO. The 
P20; recovery was 80%. 

The Bureau of Mines studied the feasibili- 
ty of roasting and leaching tailings from a 
western phosphate rock beneficiation plant 
to recover vanadium. The tailings analyzed 
approximately 13% P.O; and 0.23% vana- 
dium. Sulfuric acid leaching was tested with 
tailings either in dilute suspension or dried 
or roasted with or without sodium chloride 
(NaCl) added during the roast. More than 
90% of the vanadium was dissolved by 
roasting at 850° C for 2 hours with 8%. NaCl 
and leaching for 2 hours with an excess of 
2N sulfuric acid. 

The Bureau of Mines continued work to 
recover water and dewatered solids suitable 
for land reclamation from colloidal slurry 
wastes from phosphate washing plants. The 
Bureau's Field Test Unit treated “blue gum- 
bo" clays associated with north Florida 
phosphate deposits. Blue gumbo clays are 
characterized as those that contain mono- 
valent cations that occupy some of the 
exchange sites and are not fully oxidized. 
Treatment with lime and aeration prior to 
polyethylene oxide addition made the clay 
amenable to dewatering on the screens of 
the Field Test Unit. Slurries treated for 16 
hours with lime and aerated yielded de- 
watered material at 22% to 24% solids with 
the addition of 452 grams of polyethylene 
oxide per ton.!! 

The Florida Institute of Phosphate Re- 
sear@ and the Bureau of Mines cospon- 
SO esearch to develop a high-volume end 
use such as road construction for phospho- 
gypsum. Phosphogypsum can be used as a 
filler in asphalt concrete, but because of its 
fine size consist, it cannot replace all of the 
sand in the paving mixture. Mixtures of 
phosphogypsum, hydrated lime, and fly ash 
produced high-compressive-strength aggre- 
gate materials suitable for use in road 
construction as aggregates or in concrete. 

Studies were in progress by the Bureau of 
Mines to review and evaluate the state of 
the art for treatment and storage of phos- 
phatic clay wastes in the central Florida 
land pebble district. Twenty separate clay 
disposal sites were drilled and sampled to 
establish the degree of active drainage in 
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the clay mass and the permeability and 
consolidation of the clay. Other studies were 
made to identify and review the regulatory, 
environmental, and technological problems 
confronting the Florida phosphate mining 
industry. Leading the list is the disposition 
and storage of phosphatic waste clays, fol- 
lowed by deep-well water consumption, en- 
vironmental restrictions, and regulatory re- 
quirements. 

Bureau of Mines researchers studied sam- 
ples of high-magnesium (dolomitic) Florida 
phosphate rock deposits to determine if 
acceptable quality concentrates could be 
produced. Test results indicated that con- 
centrates of more than 30% P.O; and less 
than 1% MgO can be produced by grinding 
the ore to pass 35-mesh and desliming, but 
P,0, recovery was significantly below 
standard.'* 


1Physical scientist, Division of Industrial Minerals. 

?World Mining. V. 35, No. 1, January 1982, p. 75. 

European Chemical News. V. 38, No. 1027, Apr. 12, 
1982, p. 55. 
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Platinum-Group Metals 


By J. Roger Loebenstein! 


World production of platinum-group met- 
als (PGM) in 1982 was estimated at 6.5 
million troy ounces, below the level of 1981. 
World demand for PGM declined from the 
1981 level, prompting producers in the Re- 
public of South Africa to further reduce 
production. Production of PGM in the 
U.S.S.R. was estimated to continue to in- 
crease, owing to expansion of nickel-copper 
mines at Noril’sk-Talnakh. Low nickel de- 
mand led to reduced PGM byproduct output 
in Canada. 

The Republic of South Africa remained 


the leading producer of platinum, and the 
U.S.S.R. remained the leading producer of 
palladium. 

Domestic Data Coverage.—Domestic pro- 
duction data for PGM are developed by the 
Bureau of Mines from a voluntary survey of 
U.S. refiners. Of the 29 operations to which 
a survey request was sent, 72% responded, 
representing an estimated 96% of the total 
production shown in tables 1, 2, and 9. 
Production for the remaining eight nonre- 
spondents was estimated using reported 
prior year production levels. 


Table 1.—Salient platinum-group metals: statistics 


(Troy ounces) 
1978 1979 1980 1981 1982 
United States: 
Mine productionn 8,246 7,300 3,348 71,818 8,033 
rli ————— a ——— MG $759,925 $1,288,155 $923,423 "$1,570,938 $1,278,195 
Refinery production: 
fuma nontoll-refined metall 8,303 8,392 2,300 5,607 7,078 
Secondary nontoll-refined metal 251,191 309, 022 330,923 391,637 343,020 
Toll-refined metall! 1,023, 314 1. 090, 678 1,079,813 1,192,315 870,288 
Total refined metall 1,288,808 1,408,092 1,413,036 1,589,559 1,220,336 
Exports (except manufactured goods) _ _ _ _ 702,547 899,598 764,964 863,365 862,145 
Imports for consumption 2,921,411 3,479,128 3,501,782 2,849,617 493,7 
Stocks Dec. 31: Refiner, importer, dealer 861,411 761,282 973,261 7918,178 1,106,628 
iru aie Miet; (sales)))0ʒ 2 2-22 2,259,558 2,156,021 2,205,910 1,920,672 1,854,917 
World: ef RR nes erede 6,440,190 Z3 481,325 6,838,469 6,923,495 (6, 454, 341 
Estimated. Preliminary. Revised 
The platinum group comprises six metals: Platinum, palladium, iridium, osmium, rhodium, and ruthenium. 
vered from platinum placers and as byproducts of copper refining. 
Legislation and Government Pro- 
grams.—Beginning in 1982, the General Goal Inventory 
Services Administration purchased 6,600 Platinum. 1,310,000 452,642 
ounces of iridium for the National Defense Palladium 3,000,000 — 1,255,003 
enn 98, 000 121,190 


Stockpile at an average price of $387 per 
ounce. The quantities, in troy ounces, held 
in the stockpile and the goals at yearend 
were as follows: 


1Excludes 2,400 troy ounces purchased but not yet added 
to inventory. 


Source: General Services Administration. 
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The Environmental Protection Agency 
(EPA) decided to postpone until 1987 the 
0.2-gram-per-mile particulate emission 
standard for diesel cars and light trucks 
that was scheduled to go into effect in 1985. 
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The postponed standard is stricter than the 
present standard and may require the use 
of PGM-containing catalytic filters on 
diesel-powered cars and light trucks.? 


DOMESTIC PRODUCTION 


Domestic output of primary PGM in 1982, 
all of which was a byproduct of copper 
refining, was insignificant when compared 
with total world mine production. Platinum 
and palladium were recovered from copper 
ores by U.S. Metals Refining Co., a subsid- 
iary of AMAX Copper Inc., ASARCO Incor- 
porated, and Kennecott. Good News Plati- 
num Co. of Spokane, Wash., experienced 
technical problems early in the year and 
produced no PGM from dredging operations 
in Alaska. Numerous refiners processed 
PGM scrap on either a toll or nontoll basis. 
Toll-refined metal was refined for a charge 
and returned to the owner, but nontoll- 
refined metal was purchased by the refiner. 
Most scrap was refined on a toll basis. The 
largest scrap processors in the United 
States were Engelhard Minerals and Chem- 
icals Corp., Johnson Matthey Inc., and U.S. 
Metals Refining Co. 

In January 1983, Johnson Matthey open- 
ed a new 200,000-square-foot chemicals di- 
vision at West Deptford, N.J. The plant had 


a capacity of 1 million ounces of PGM per 
year.? The new $40 million plant was sched- 
uled to refine PGM primarily on a toll basis, 
and to produce PGM-based chemicals and 
electronic materials. The West Deptford 
plant was expected to replace similar oper- 
ations at Johnson Matthey's Devon, Pa., 
and Winslow, N.J., plants. 

Stillwater PGM Resources, a joint ven- 
ture of Manville International Corp. and 
Chevron USA, Inc., continued exploration 
for PGM within the Stillwater Complex, in 
Montana. The parent company of Manville 
International, Manville Corp. filed for 
bankruptcy under Chapter 11 of the Federal 
Bankruptcy Code in August 1982. A deci- 
sion by PGM Resources on whether to 
develop its mine was expected by 1985. 

The Anaconda Company also continued 
development work on its PGM claim in the 
Stillwater Complex. Anaconda and PGM 
Resources reportedly had preliminary dis- 
cussions about forming a joint venture. 


Table 2.—Platinum-group metals refined in the United States 


(Troy ounces) 
Year Platinum Palladium Iridium Osmium Rhodium SUE Total 
PRIMARY METAL 
Nontoll-refined: 
I/ i erect 1,081 7,222 ne "€ zm xy 8,303 
rr E a Sus asuy 1,980 6,412 X t orn er 8,392 
Ih ls densi 535 1,765 m 2 s= E 2,300 
IS 8 1,005 4,602 "be oe ro oe 5,607 
Jo 8 947 6,131 Eei Ln M "Ue 7,078 
Toll-refined: 
1978.2. 8 177 1,177 Eur EN S "M 1,354 
[0792 as ⅛ĩᷣͤ K m 56 420 i» NX e: ve 476 
1980 Acc uon et 128 673 =: 22 es = ee 801 
TIONI linc tete wee 235 934 EM UN = a 1,169 
. 88 434 1,421 ete, MA c "M 1,855 
SECONDARY METAL 
Nontoll-refined: 
G ˙³o¹AA sa sma ERES 15,585 166,371 1,565 3 8,266 5,401 251,191 
DUD es ahs 8 75,038 220,639 1,647 e 1,964 3,134 309,022 
I 2A 154,075 162,408 3,186 1 10,106 1,135 330,923 
JOSp. Ae: 88 187,883 185,764 3,318 64 11,317 3,291 391,637 
I982...——2 8 190,109 . 138,286 2,896 ^ 11,302 427 343,020 
Toll-refined: 
e ht L is a Peete Ge 630,961 344,022 6,599 667 35,914 3,797 1,021,960 
; G-—A 8 585,932 446,189 5,487 8 38,875 13,719 1,090, 202 
1980... he ATE 533,101 498,905 4,933 1,371 33,362 7,340 1,079,012 
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Table 2.—Platinum-group metals refined in the United States —Continued 


(Troy ounces) 


Ruthe- 


Year Platinum Palladium Iridium Osmium Rhodium nium Total 
SECONDARY METAL — 
Continued 
Toll-refined —Continued 

198]. — attt 520,717 607,397 7,826 1,865 34,870 18,471 1,191,146 
ü AAA 393,832 430, 564 10,108 885 26, 693 6,301 868,383 

1981 TOTALS 
Total primary ___________~- 1,240 5,536 me D = N 6,776 
Total secondary ___________ 708,600 793,161 11,144 1,929 46,187 21,762 1,582,783 
Grand total 709,840 798,697 11,144 1,929 46,187 21,762 1,589,559 

1982 TOTALS 
Total primar vv 1,381 7,552 n "e M" = 8 933 
Total secondary __________ ` 583,941 568,850 13,004 885 37,995 6,728 1,211,403 
Grand total 585,322 516,402 13,004 885 31,995 6,128 1,220,336 

CONSUMPTION AND USES 


Reported sales of PGM in 1982 decreased 
from the 1981 level, primarily as a result of 
decreased sales to the electrical and petrole- 
um industries. Sales of PGM to both the 
automotive and chemical industries chang- 
ed little in 1982. The automotive industry 
remained the largest purchaser of PGM, 
accounting for 34% of sales in 1982. 

The principal domestic uses of PGM in 
1982 were in catalysts to control automobile 
exhaust emissions, in reforming catalysts to 
upgrade the octane rating of gasolines, in 


catalysts to produce acids and organic 
chemicals, in electrical contacts and relays, 
in bushings for glass fiber manufacture, and 
in dental alloys for orthodontic and prostho- 
dontic uses. 

Uses of platinum and palladium in 1982 
are shown in figure 1. Catalysts are used in 
the automotive, chemical, and petroleum 
refining industries. Corrosion resistance is 
of importance to the dental and medical and 
the glass industries. 


Table 3.—Platinum-group metals! sold to consuming industries in the United States 


(Troy ounces) 


Ruthe- 


š : Palla- 
Year and industry Platinum dium 

1d. mem 1,196,341 917,928 
1979.52 oes E Es 1,408,925 1,132,621 
3 88 1,118,231 911,967 

1981: 
Automotive 446,677 129,214 
Chemical 78,134 90,272 
Dental and medical... 18,739 255,114 
Electrical! 111,697 345, 365 
lass _ eee De 29,27 2,922 
Jewelry and decorative 27,604 14,772 
Petroleum ___________ _ 88,314 20,877 
Miscellaneous ---------- 72,202 30,650 
Total oases z. 889,186 

1982: 
Automotive 477,774 118,445 
Chemicaal ........ 63,601 128,778 
Dental and medical. 22, 806 310,754 
Electrical... Vl 89,994 312,372 
las __ _ 8 20,595 213 
Jewelry and decorative 15,995 7,866 
Petroleum 21,576 20,845 
Miscellaneous 67, 805 27,031 
Totaal 780, 146 926,304 


1Comprises primary and nontoll-refined secondary metals. 


Iridium Osmium Rhodium alum Total 
16,839 817 69,640 57,993 2,259,558 
17,301 974 83,470 112,730 2,756,021 
23,584 819 73,528 77,781 2, 205, 910 

83 S 30,009 1,300 607,283 

999 413 8,899 51,843 230,560 
173 250 35 233 4,544 
3,551 "T 12,050 27,323 499,986 
D mee 3,950 Ar 36,144 
558 oe 3,618 700 47,252 
1,874 ET T 170 111,235 
1,178 xr 3,549 6,089 113,668 
872,039 8,416 663 62,110 87,658 1,920,672 
23 c" 26,323 "m 622,565 

981 332 6,873 63,600 264,165 
103 1,026 7 226 334,922 
5,450 e 9.392 21,178 438,386 
2 A 2,005 "— 22,815 
1,059 EM 3,372 361 28,653 
892 S 4 TT 43,317 
2,090 E" 1,939 1,229 100,094 
10,600 1,358 49,915 86,594 1,854,917 
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926,304 troy ounces 


Figure 1.—Uses of platinum and palladium in 1982. 


STOCKS 


Stocks of platinum increased and stocks 
of palladium decreased as a result of 
changes in inventories held by the New 
York Mercantile Exchange (NYMEX). At 
least part of the increase in NYMEX plati- 
num stocks was ascribed to the commence- 
ment of trading in NYMEX futures con- 
tracts by Rustenburg Platinum Holdings 
Ltd., the Republic of South Africa’s largest 


PGM producer.‘ 

Stock data in table 4 are incomplete 
because the Bureau of Mines does not col- 
lect inventory data from end users of PGM, 
some of whom may hold sizable inventories. 
In addition to the stocks shown in table 4 
were the Government inventories of plati- 
num, palladium, and iridium in the Nation- 
al Defense Stockpile, listed earlier. 


Table 4.—Refiner, importer, and dealer stocks of platinum-group metals in the 
United States, December 31: | 


Year Platinum Palladium 

IVIR. RCNH UNUS 369,823 369,937 

(or; MERECE RES 305,605 323,865 

ol epic ene 502,185 353,002 

JJV 1401, 389 398,933 

. hoa ee cee š ,184 
TRevised. 


YT A” , Ruthe- 

Iridium Osmium Rhodium nime Total 
16,264 108 51,322 53,351 861,411 
18,303 1,487 49,678 62,344 161,282 
15,032 200 46,105 56,131 973,261 
16,819 31 43,355 51,645 7918,178 
13,348 138 40,562 63,764 1,106,628 


1Includes metal in depositories of the New York Mercantile Exchange; on Jan. 7, 1983, this comprised 395,800 ounces of 


platinum and 64,650 ounces of palladium. 
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PRICES 


In general, PGM prices continued to de- 
cline in 1982 from 1980 levels, although 
they did not all follow the same downward 
path, as may be seen in table 5. In January 
1983, Rustenburg began selling more than 


60% of its production at market economy 
prices, retaining its published price list for 
some long-term customers.5 The change was 
expected to increase Rustenburg's market 
competitiveness. 


Table 5.— Monthly average producer and dealer prices? of platinum-group metals 


(Dollars per troy ounce) 
Platinum Palladium Rhodium Iridium Ruthenium Osmium 
Pro- Pro- Pro- 
durer Dealer ducer Dealer anced Dealer ducer Dealer ances Dealer Queer Dealer 
1980: Average 439 677 214 201 766 729 505 666 45 85 150 130 
1981 
January 475 522 200 128 700 609 600 689 45 33 150 130 
February 475 480 170 112 700 581 600 670 45 33 150 130 
March 475 496 140 119 700 567 600 643 45 33 150 130 
April 475 478 140 107 700 547 600 589 45 33 150 130 
May _ _ _ _ 475 462 134 103 687 527 600 530 45 33 150 130 
June 475 440 110 92 600 497 600 508 45 32 150 130 
July ____ 475 408 110 85 600 472 600 483 45 32 150 130 
August 475 423 110 86 600 467 600 463 45 32 150 130 
September 475 434 110 87 600 462 600 450 45 32 150 130 
ber 475 419 110 78 600 436 600 453 45 32 150 130 
November 475 393 110 69 600 419 600 444 45 31 150 130 
December. 475 397 110 70 600 392 600 421 45 31 150 130 
Average 475 446 130 95 641 498 600 529 45 32 150 130 
1982: 
January . 475 368 110 67 600 385 600 400 45 29 150 130 
February 475 361 110 67 600 381 600 400 45 29 150 130 
March 475 318 110 67 600 357 600 400 45 27 150 130 
April _ _ _ 475 337 110 69 600 346 600 395 45 25 150 130 
Nnnc 415 307 110 68 600 840 600 383 45 25 150 130 
June 475 272 110 57 600 329 600 356 45 25 150 130 
July ____ 475 285 110 57 600 317 600 349 45 24 150 130 
A Ede 415 309 110 59 600 301 600 337 45 24 150 130 
September 475 325 110 64 600 291 600 325 45 25 110 130 
ber 475 342 110 63 600 286 600 320 45 25 110 130 
November 475 341 110 74 600 275 600 320 45 25 110 130 
mber_ 475 359 110 90 600 272 600 320 45 25 110 130 
Average 415 327 110 67 600 323 600 359 45 26 137 130 


Average prices calculated at the low end of the ranges of weekly averages rounded to the nearest dollar. 


Source: Metals Week. 


FOREIGN TRADE 


Exports remained about the same, where- 
as imports decreased in 1982. The principal 
recipients of exports were the United King- 
dom and Japan, and the principal import 


sources were from the Republic of South 
Africa, the U.S.S.R., and the United King- 


dom. 
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Table 8.—Imports of platinum-group metals, by year and country 
(Percent of total imports) 


Year and country Platinum Palladium Iridium Osmium Rhodium 9 Sn 

1981: 
South Africa, Republic of 15 42 61 2 67 53 91 
USSR Soe ek 2 24 "E MM 7 e 13 
United Kingdom . .... 10 10 8 98 13 9 10 
Other 13 24 31 pys 13 38 20 

1982: 
South Africa, Republic of _ 62 35 52 63 56 68 48 
USS: Reco ee ome eee 2 29 3 9 1 16 
United Kingdom 16 10 10 37 15 26 13 
!!!] ̃ AAA u a D 20 26 35 cus 20 5 23 

WORLD REVIEW 


World production of PGM decreased in 
1982, owing to production declines in the 
Republic of South Africa and Canada. The 
U.S.S.R. and the Republic of South Africa 
remained the leading producers. 

Lower economic activity in the United 
States and abroad resulted in less demand 
for PGM. Demand declined more in the 
United States than in other countries. In 
Japan, total demand for platinum, palladi- 
um, and rhodium decreased only 1%, to 2.3 
million ounces. Figures for other countries 
are not well documented, but according to 
one estimate, total demand for platinum 
and palladium in Western Europe, princi- 
pally in the Federal Republic of Germany, 
the United Kingdom, and France, was 


about 700,000 ounces, each metal account- 
ing for roughly one-half of the total.* 

Canada.—PGM were produced as byprod- 
ucts of nickel-copper mining by Inco Ltd. 
and Falconbridge Nickel Mines Ltd., whose 
plants were closed during the latter half of 
1982, owing to a labor strike at Inco and 
weak demand for nickel and copper. PGM 
production was about 120,000 ounces each 
of platinum and palladium. 

Japan.—Japan imported 1.1 million 
ounces of platinum and 1.0 million ounces 
of palladium in 1982, primarily from the 
Republic of South Africa and the U.S.S.R. 
Estimated consumption of platinum and 
palladium, in thousand troy ounces, fol- 
lows:“ 


Platinum Palladium 
610 61 

140 90 

110 320 

110 420 

oe 190 

103 61 

1,074 1,145 


Data may not add to totals shown because of indepen- 


dent rounding. 


South Africa, Republic of.—The Republic 
of South Africa continued to be the world’s 
largest producer of platinum and ruthe- 
nium. In 1982, about 1,600,000 ounces of 
platinum and about 700,000 ounces of palla- 
dium were produced, which represented 
about 65% of capacity. Virtually all of the 
PGM was mined by three companies from 
the Merensky Reef of the Bushveld Com- 
plex in Transvaal. In addition, osmiridium, 
a naturally occurring alloy of osmium and 
iridium, was recovered as a byproduct of 
gold mining. 

In June 1982, Impala Platinum Ltd. re- 


duced its annual platinum production rate 
more than one-fourth, to about 680,000 
ounces.? Similarly, Rustenburg reduced its 
annual platinum production rate to about 
800,000 ounces, owing to a world decline in 
industrial consumption of PGM.* 

U.S.S.R.—The U.S.S.R. produced an esti- 
mated 900,000 ounces of platinum and 
2,300,000 ounces of palladium in 1982. Pro- 
duction was derived as a byproduct of 
nickel-copper production, primarily from 
the Noril’sk-Talnakh area in northwestern 
Siberia and the Kola Peninsula, near Fin- 
land. 
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Table 9.—Platinum-group metals: World production, by country! 
(Troy ounces) 
Country? 1978 1979 1980 1981P 19829 
Australia, metal recovered domestically 
from nickel ore:? 
Palladium, metal content, from nickel ore 7,395 6,880 10,545 12,892 12,000 
Platinum, metal content, from nickel ore 12,958 2,765 ; ,090 ,900 
Ruthenium® _____________________ 300 200 150 140 130 
Canada: Platinum-group metals from nickel ore 346,213 197,943 410,757 382,658 269,800 
Colombia: Placer platinum 13,939 12,933 14,345 14,801 2,000 
Ethiopia: Placer platinum 123 108 113 °125 125 
Finland: 
Fans ite ek L pus NA 932 675 1,993 2,000 
Platinuñr n co a 8 640 r711 225 1,608 1,600 
Japan, metal recovered from nickel and 
copper ores: 
Palladium_______ /n ees 24,221 22,495 28,968 25,148 527,862 
Platinum Sau oa Avs A 8 10,176 12,142 12,366 10,521 515,411 
South Africa, Republic of: Platinum-group metals 
from platinum ores® ê __ _-__§_§________ 2,860,000 3,017,000 3,100,000 3,110,000 2,600,000 
U.S.S.R.: Placer platinum and platinum-group 
metals recovered from nickel-copper ores® _ _ _ _ 3,150,000 3,200,000 3,250,000 3,350,000 3,500,000 
United States: Placer platinum and platinum- 
group metals from gold and copper ores_ _ _ _ _ 8,246 7,300 3,348 7,318 58,083 
Yugoslavia: 
Palladium- - ------------------—-- 5,562 5,241 4,501 3,119 3,000 
Platinum eeoa ee ee e 417 675 418 482 480 
fr, 6,440,190 6, 487,325 6,838,469 6,923,495 6,454,341 
“Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through May 11, 1983. Platinum-group metal production by the Federal Republic of 
Germany, Norway, and the United Kingdom is not included in this table because the production is derived wholly from 
imported metallurgical products and to include it would result in double counting. 

In addition to the countries listed, China, Indonesia, Papua New Guinea, and the Philippines are believed to produce 


platinum-group metals, and several other countries may also do so, but output is not repo 


quantitatively, and there is 


no reliable basis for the formulation of estimates of output levels. However, a part of this output not specifically reported 
by country is presumably included in this table credited to Japan. (See footnote 4.) 

3Partial figure; excludes platinum-group metals recovered in other countries from nickel ore of Australian origin; 
however, a part of this output may be credited to Japan. (See footnote 4.) 

*Japanese figures do not refer to Japanese mine production, but rather represent Japanese smelter-refinery recovery 


from ores originating in a number of countries; this output cannot be credited to the country of origin 


use of a lack of 


data. Countries producing and exporting such ores to Japan include (but are not 5 limited to) Australia, 
n 


Canada, Indonesia, Papua New Guinea, and the Philippines. Output from ores of Australian, 
Guinea, and Philippine origin are not duplicative, but output from Canadian material might duplicate a part o 


Canadian production. 
5Reported figure. 
®Includes osmiridium produced in gold mines. 


donesian, Papua New 
reported 


TECHNOLOGY 


The Bureau of Mines studied platinum 
resources in market economy countries.! 
The study concluded that about 110 million 
ounces of platinum are available at a price 
of $420 per ounce, nearly all from the 
Republic of South Africa. Also in the report 
was an estimate of typical present operating 
costs for an underground mine in the Re- 
public of South Africa, given as $228 per 
ounce of refined platinum. Operating costs 
for placer deposits in Colombia and the 
United States were about $500 per ounce of 
refined platinum. 

The Bureau of Mines also studied the 
recovery of PGM from sample concentrates 
of Stillwater Complex ores.!! Three methods 
were researched: two-stage matte leaching, 


sequential matte leaching, and roasting- 
leaching. The first step for all methods was 
matte smelting with lime, fluorspar, and 
silica flux. All methods resulted in a final 
residue, containing between 5,500 ounces 
and 8,500 ounces of PGM per ton, suitable 
as refinery feed. 

Johnson Matthey reported the develop- 
ment of a catalytic filter containing PGM 
that successfully limited particulate emis- 
sions from a diesel engine over a 50,000-mile 
test run.'? Emissions were reported to be 
within the 0.2-gram-per-mile limit set by 
EPA for 1987 model cars. The new catalytic 
filter had the ability to store particulates 
during periods when temperatures were 
below the 350* C oxidation threshold, and to 


686 


burn off particulates when the threshold 
temperature was exceeded. To best use the 
heat generated by the engine, the catalytic 
filter was placed as close as possible to the 
engine and insulated to conserve exhaust 
heat. In addition to reducing particulate 
emissions, the catalytic filter also signifi- 
cantly reduced hydrocarbon and carbon 
monoxide emissions, and objectionable 
odors. 

At the 1982 Society of Automotive Engi- 
neers International Congress, four papers 
were presented on the recycling of automo- 
tive catalysts. Papers compared the de- 
mand for precious metals and their avail- 
ability from scrapped vehicles, and current 
commercial processes and experimental 
processes for the recovery of precious met- 
als from automotive catalysts. 

The Inco Research and Development Cen- 
ter, under contract to the Bureau of Mines, 
studied the reclamation of several impor- 
tant metals, such as nickel, cobalt, molybde- 
num, and precious metals, from waste 
catalysts.'* For the study, 27 spent automo- 
tive catalytic converters were examined to 
determine precious metals content, sub- 
strate type, and construction variety. The 
report noted that very-little PGM are cur- 
rently being recycled from automotive cata- 
lytic converters, partly because of the eco- 
. nomic uncertainty caused by volatile PGM 
prices. Conversely, recovery of catalysts 
consumed by the chemical and petroleum 
industries is about 85%. The report re- 
commended that standard procedures for 
sampling automotive catalysts be adopted, 
and that automotive dismantlers be given 
an economic incentive to recycle catalytic 
converters. 

Researchers at Louisiana State Universi- 
ty (Baton Rouge) and Michigan State Uni- 
versity investigated the possible use of 
palladium-based drugs, called cis-palla- 
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dium," to combat certain types of cancers.!5 
They are similar to “cisplatin,” platinum-. 
based drugs, used since 1978 in the treat- 
ment of cancerous tumors. Cis-palladium is 
considered to be more effective against can- 
cer and may produce fewer undesirable side 
effects than cisplatin. 


! Physical scientist, Division of Nonferrous Metals. 

?Wards Automotive Reports. Washington Update: Un- 
5 Face Congress in 1983. V. 58, No. 1, Jan. 3, 
1983, p. 4. 

Kingston, J. Matthey To Open New Platinum Division. 
Am. Met. Mark., v. 91, No. 17, Jan. 25, 1983, p. 6. 

‘Preece, H. Rustenburg Platinum Set for Dealing on 
N ey zr . Am. Met. Mark., v. 90, No. 233, Dec. 2, 1982, 
pp. 1, 11. 

5Metals Week. Rustenburg Now Selling Most Metal at 
Free Market Prices in Effort To Increase Sales. V. 54, 
No. 4, Jan. 24, 1983, p. 6. 

J. Aron & Co. Platinum / Palladium Review and Out- 
look. December 1982, 50 pp. 

7Sumitomo Corp. Precious Metals Market in Japan. 13th 
ed., January 1983, 20 pp. 

5Preece, H. Impala Has Cut Platinum Output 28% 
Below Rate of 18 Months Ago. Am. Met. Mark., v. 90, 
No. 161, Aug. 19, 1982, p. 6. 

“Rustenburg Platinum Holding Ltd. 1982 Annual Re- 
port. P. 7. 

10Anstett, T. F., D. I. Bleiwas, and C. Sheng-Fogg. 
Platinum Availability—Market Economy Countries. À 
1582 10 Availability System Appraisal. BuMines IC 8897, 

10 pp. 

!3 Baglin, E. G., J. M. Gomes, and M. M. Wong. Recovery 
of Platinum-Group Metals From Stillwater Complex, 
Mont., Flotation Concentrates by Matte Smelting and 
Leaching. BuMines RI 8717, 1982, 15 pp. 

12Enga, B. E. Catalytic Filters Control Diesel Engine 
ee Platinum Met. Rev., v. 26, No. 2, April 1982, 


pp. 

13Hunter, J. E., M. J. D'Aniello, Jr., R. F. Davies, and 
S. P. Musco. Recycling of Automotive Catalysts, SP-508. 
Pres. at 1982 Soc. of Automotive Eng. (SAE) Internat. 
Cong. February 1982, 26 pp; available from SAE, Warren- 
dale, PA 15096 

“Hennion, F. J., and J. Parkas. Assessment of Critical 
Metals in Waste TETAS BuMines Open File Rept. 197- 
82, September 1982, 170 pp.; available for consultation at 
Bureau of Mines facilities in oosa, Ala., Juneau, 
Alaska, Denver, Colo., Avondale, Md., Twin Cities, Minn., 
Rolla, Mo., Reno, Nev., Albany, Oreg., Pittsburgh, Pa., Salt 
Lake City, Utah, and Spokane, Wash.; the National 
Library of Natural Resources, U.S. Department of the 
Interior, Washington, D.C.; and from the National Techni- 
cal Information Service, Springfield, Va. Document No. 
PB 83-144832. 

15Chemical Week. Enlisting Palladium Drugs To Fight 
Against Cancer. V. 130, No. 6, Feb. 10, 1982, pp. 35-36. 

Chemistry and Engineering News. Metal Complexes 
May Be Better Anticancer Drugs. V. 60, No. 16, Apr. 19, 
1982, pp. 36-38. 


Potash 


By James P. Searls: 


U.S. potash production (K,O equivalent) 
declined 17% and apparent consumption 
declined 18% in 1982. Production remained 
essentially the same during both halves of 
the year owing to temporary closings near 
the end of the first half and reduced oper- 
ations in the second half. Sales declined 6%, 
while yearend stocks were unchanged from 
those at the beginning of 1982. The United 
States continued to be a net importer of 
potash with Canada providing 91% of the 
imported K;O. 

The world potash supply level appeared 
to be greater than demand level, as indicat- 
ed by low international prices. Brazilian 
consumption of U.S. potash remained de- 
pressed, whereas Denmark, India, and Ja- 
pan increased their consumption of U.S. 
potash. The decline in potash supply was 


influenced by the worldwide economic re- 
cession; however, some potash producers 
were slow to reduce production. 

In the United States, the average annual 
price for standard, coarse, and granular 
muriate of potash (KC, f.o.b. mine, decreas- 
ed from $137 per metric ton of K. O equiva- 
lent in 1981 to $109 per ton in 1982. The 
average annual price of sulfate of potash 
(K,SO,) rose slightly from $349 per ton, 
f.o.b. mine, in 1981 to $352 per ton in 1982. 

On February 3, 1982, the National Potash 
Co. permanently closed its operations. This 
facility represented about 9% of U.S. potash 
production capacity in 1981. Kerr-McGee 
Chemical Corp. discontinued production of 
muriate of potash “for sale" in March, then 
restarted production at a reduced level in 
May. This event further decreased U.S. 


Table 1.—Salient potash statistics! 
(Thousand metric tons and thousand dollars unless otherwise specified) 


KO equivalent᷑rt „ 
Sales by produſeer _ _ _ 
uival ent 


K30 
Valu 


‘Estimated. PPrelimi 


Average value per ton of product _ _ _ _ _ _ dollars 
cot fa value per ton of KO equivalent _ do_ _ _ _ 


Imports for consumption? ®__________________ 
KsO equivalent. --—--—-—--------------——- 

Customs value `- --------------------- 
Apparent consumptionf ____________________ 
KsO equivalent________ 
Yearend producers stocks, KsO equivalent 
World: Production, marketable K3O equivalent 


1978 1979 1980 1981 1982 
4,326 4,271 4,815 4,153 3,366 
2,253 2,225 2, 2,156 1,784 
4,358 4,549 4,265 3,670 8,887 
2,307 2,888 2,217 1,908 1,784 

500 $279,200 3353, $828,900 — $265,600 
$51.97 $61.38 $82.98 $89.62 $18.42 
$98.16 $116.92 $159.63 $172.40 $148.87 

1,431 1,119 1,584 887 952 
809 635 0 491 519 

,600 $79,500 — $179,880 $107,950 $93,200 
1,162 8,505 8,193 T, 6,338 
4,707 5,165 4,972 4,7 3,858 
$399,000 3520, 800 000 $750,400 38575, 400 

10,689 11.935 10,874 10, 8.773 
6.205 6,918 6,349 6,213 5,123 

414 251 218 520 520 
726,122 "25,668 27,855 P27,046 26,230 


inary. Revised. 
Includes muriate and sulfate of potash, potassium magnesium sulfate, and some parent salts. Excludes other chemical 


compounds containing potassium. 
F. O. b. mine. 
Excludes potassium chemicals and mixed fertilizers. 
F. a. s. U.S. port 
5Includes nitrate of potash. 
Measured by sales plus imports minus exports. 
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capacity approximately 4%. By June, all 
potash companies were operating either 
intermittently or on reduced schedules. 
Domestic Data Coverage.—Domestic pro- 
duction data for potash are developed by the 
Bureau of Mines by means of a voluntary 
domestic semiannual survey of U.S. oper- 
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ations. Of the 11 operations to which a 
survey request was sent for the first half of 
the year and 10 operations surveyed for the 
second half of the year, 100% responded, 
representing 100% of the total production 
shown in table 1. 


DOMESTIC PRODUCTION 


Domestic K O production declined 17% 
from the 1981 level. In 1982, 79% of total 
production was standard, coarse, or granu- 
lar muriate of potash and 9% was sulfate of 
potash. The remaining production compris- 
ed manure salts, soluble and chemical 
grades of muriate of potash, and potassium 
magnesium sulfate. The New Mexico pro- 
ducers accounted for 85% of the total do- 
mestic potash production. New Mexico mine 
production was 15.7 million tons, averaging 
13.0% KO crude salts. Production in other 
States was from natural brines and a solu- 
tion mine. 

At the beginning of the year, seven com- 
panies produced potash in New Mexico 
from underground, bedded deposits east of 
Carlsbad. The companies were AMAX 
Chemical Corp. of AMAX Inc.; Duval Corp. 
of Pennzoil Co., Inc.; International Minerals 
& Chemical Corp. (IMC); Kerr-McGee 
Chemical of Kerr-McGee Corp.; Mississippi 
Chemical Corp.; National Potash, which 
closed on February 3, of Freeport-McMo- 
Ran, Inc.; and Potash Co. of America (PCA) 
of Ideal Basic Industries, Inc. Sylvinite ore 
was mined to produce muriate of potash. 
Langbeinite ore was mined to produce po- 
tassium magnesium sulfate. One company 
reacted muriate of potash and potassium 
magnesium sulfate to produce sulfate of 
potash. 

Sulfate of potash was also produced at 
three Texas plants operated by AMAX 
Chemical, Stauffer Chemical Co., and Per- 
mian Chemical Corp. The Stauffer plant 


was closed after AMAX Chemical discon- 
tinued its contract with Stauffer. The AM- 
AX Chemical plant produced sulfate of 
potash from muriate of potash and sulfur 
dioxide, whereas the Permian plant used 
KCl and sulfuric acid. Superfos America 
Inc. of Superfos A/S of Denmark purchased 
a minority position in Permian. 

Three companies produced potash in 
Utah in 1982. Great Salt Lake Minerals & 
Chemicals Corp., a subsidiary of Gulf Re- 
sources and Chemical Corp., produced sul- 
fate of potash as a coproduct of salt, magne- 
sium chloride, and sodium sulfate from 
Great Salt Lake brines. Kaiser Chemicals of 
Kaiser Aluminum & Chemical Corp. pro- 
duced muriate of potash from natural near- 
surface brines at the west end of the Bonne- 
ville Salt Flats near Wendover. Texasgulf, 
Inc., produced muriate of potash from un- 
derground solution mines near Moab. 

In California, Kerr-McGee Chemical pro- 
duced both muriate and sulfate of potash 
along with other products from under- 
ground brines at Searles Lake. The produc- 
tion of muriate of potash “for sale" was 
stopped in March, then restarted in May at 
a reduced level. 

Under the provisions of the Webb-Pom- 
erene Act, Duval and IMC formed the 
Sulphate of Potash Magnesia Export Associ- 
ation to export potassium magnesium sul- 
fate. These firms were the only two produc- 
ers in the United States. The association 
was formed to enlarge international mar- 
kets for the product. 
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Table 3.—Production and sales of potash in New Mexico 
(Thousand metric tons and thousand dollars) 


Marketable potassium salts 
Crude salts? I 
Period (mine production) Production Sold or used 
Gross KsO Gross KsO Gross KsO 
weight equivalent weight equivalent weight equivalent Value? 
1981: 
January-June |... 9,129 1,186 1,786 904 1,732 881 147,600 
July-December .......- 9,361 1,284 1,726 894 1,386 720 113,700 
Total? ZV 18,490 2,420 8,513 1,798 8,118 1,601 1261, 200 
1982: 
January- ) une 7, 782 1,013 1,434 158 1,471 151 110,600 
July- December 7,960 1,026 1,464 766 1,401 745 94,000 
Total? ___________ 15,691 2,039 2,898 1,524 2,872 1,497 204,600 
Re V ised ° 
1Sylvinite and langbeinite. 
o. b. mine. | 
3Data may not add to totals shown because of independent rounding. 
Table 4.—Salient sulfate of potash statistics! in the United States 
(Thousand metric tons of K, O equivalent and thousand dollars) 
1978 1979 1980 1981 1982 
Production z; L LL L ð 205 205 203 200 166 
Sales by producers -~ -—------------------------—-—— 222 204 201 178 176 
„„ es ht a E $45,300 $46,230 $60,080 $61,998 361,934 
J EE Oe een ³ðW—AA ð km EN t 83 81 40 7 
Valet l u to ]7¼˙ævꝰ¹AA kr-0: ꝶmDZm 8 NA NA $23,113 $16,095 $27,648 
Importa! . ³˙ow³o³öA eae ⁰⁰kʒ ⁰ LL ee 29 10 18 
fJf]ſm!!n. y 8 36,230 $2,710 $7,111 $7,880 22, 409 
Apparent consumption“ 169 1 158 156 111 
Yearend producers’ stocks |... LLL LLL LLL LLL Lco 21 22 24 46 86 
NA Not available. 
1Excluding potassium magnesium sulfate. 
.0.b. mine. 
1 rw supplied by Potash & Phosphate Institute (1978-79) and the U.S. Bureau of the Census (1980-82). 
A. 8. U.S. port. 
5U.S. Bureau of the Census. 
*C i.f. to U.S. port. 


Sales plus imports minus exports, independent rounding. 


CONSUMPTION AND USES 


Apparent domestic consumption of all 
forms of potash declined nearly 18% from 
the 1981 level primarily because of weak 
demand for fertilizers. Surplus grain from 
the large 1981 harvest reduced farm prod- 
uct prices and thereby profits to levels that 
caused farmers to decrease their 1982 pur- 
chases of fertilizers. Furthermore, the U.S. 
grain export markets suffered from the 
strength of the U.S. dollar in international 
trade, the world recession, and the failure of 
the U.S.S.R. to purchase more than its 
minimum contractual requirement for 
grains. Despite slightly reduced crop plant- 
ing, the 1982 harvest was sufficient to 
prevent crop prices and profits from rising 
in the fall. This circumstance led to fewer 


potash purchases for the fall plowdown. 

According to the Potash & Phosphate 
Institute, which reports only the sales of 
U.S. and Canadian producers, the consump- 
tion of muriate of potash for agricultural 
uses declined as follows: Standard grade fell 
36% to 563,000 tons; coarse grade fell 15% 
to 1.7 million tons; granular grade fell 20% 
to 1.2 million tons; and sulfate of potash and 
sulfate of potash magnesia (sulfates) fell 
14% to 188,000 tons. 

The Potash & Phosphate Institute report- 
ed that potash sales by U.S. and Canadian 
producers to the U.S. agricultural industry 
were, by KO content, 43% coarse muriate, 
30% granular muriate, 14% standard mu- 
riate, 9% soluble muriate, and 4% sulfates. 


POTASH 


Except for a gain of 3 percentage points in 
sales of coarse muriate at the expense of 
standard muriate, these 1982 percentages 
were unchanged from those of 1981. Potash 
sales from U.S. mines represented 12% of 
the coarse muriate, 26% of the granular 
muriate, 58% of the standard muriate, 4% 
of the soluble muriate, and 100% of the 
sulfates. 

In addition, the Potash & Phosphate In- 
stitute reported that 319,000 tons of potash 
was sold for nonagricultural (chemical) 
uses. Standard muriate was 66% of the 
total, soluble muriate was 33%, and sulfates 
were 1%. Nonagricultural use of potash was 
primarily for producing caustic potash and 
chlorine. Caustic potash (potassium hydrox- 
ide) was used as a caustic chemical and as 
the major precursor to other potassium 
chemicals. Compared with caustic soda, 
caustic potash has slightly different proper- 
ties, but was competitive in price and avail- 
ability. In 1982, caustic potash supplies 
were insufficient because of excess byprod- 
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uct chlorine on the market. Some muriate 
of potash was also used by the petroleum 
well-drilling industry in drilling muds for 
shale stabilization and in well stimulation 
by massive fracturing, in which the potassi- 
um ion inhibits clay particle expansion. 
According to the Potash & Phosphate 
Institute, the major consumers of agricul- 
tural potash (in decreasing order of deliver- 
ies) were Illinois, Iowa, Ohio, Minnesota, 
Indiana, and Wisconsin. These six States 
consumed 5396 of the agricultural potash 
supplied by U.S. and Canadian producers. 
The major agricultural consumers of domes- 
tically produced potash (in decreasing order 
of deliveries), Texas, Mississippi, Missouri, 
Florida, Kentucky, and California, were 
slightly different than the 1981 list and 
consumed 57% of the agricultural potash 
total. The major agricultural consumers of 
domestically produced sulfates of potash (in 
decreasing order of deliveries) Florida, 
Kentucky, California, Georgia, Texas, and 
North Carolina, consumed 63% of the total. 


Table 5.—Sales of North American potash, by State of destination 


(Metric tons of K,O equivalent) 
Agricultural Nonagricultural 
State potash 
1981 1982 1981 1982 
Alba ꝛ· 0 mee 109,345 72,747 52,287 52,973 
C/; ³è y x Ss ee ae 544 A ee 
Arbo es este es es A .... Md 4,092 1,355 344 55 
6ò⸗ een ee ee 54,281 39,385 1,381 561 
%%%%étQu ec a ĩ¾ . EIE = S 55,943 54,415 12,738 10,899 
Colorado ou ß a LE LEM tS 30,633 23,082 258 61 
Conpëeetieut acu sel LU Lum Lu ð LL ee LA 4,634 9,322 xe 67 
Delaware on ²·—ͤ he A 7 20,739 26,9 22,072 
JJ%!!öôö˙ĩ⁵Üâ y. y Uu 8 187,478 113,709 1,060 557 
§Äö’O—é%ů. a i ⁰⁰m H e Bae 171,482 116,806 1,559 1,054 
Hawal Sis eo ³ ¼ ꝓ¼ ec . tre 939 663 teu m 
Idaho 5 cue ⁰ uu AU Ed d 15,716 15,100 151 656 
II!ö%ÄĩC3 ͥͥ ··00ß Lue cus ⁊ ß mt Mu Sus 698,789 525, 883 29,085 25,267 
%% ee ea A ete Se be 045 881 4,835 4,050 
lova aoaea a hA Ac ⁰ꝙdd y y y M dE 518,411 ,403 1,100 1,835 
J HR "ETC ,091 41,334 4,187 2,688 
Kentucky. d dd ͥ y 188,063 136,344 13,990 2,700 
Lõuna ee re n oh a a 55,125 89,186 4,858 8,197 
p e ß 8,324 4,751 45 94 
CCC / mn mut e acc 88 25,118 27,754 1,121 698 
Massachusetts „„ẽ „„ „4 „„ 2, 325 4,094 583 491 
Michigan 2 unm mor es y en ua, 158,646 174,684 2,665 2,769 
Minnesota u ße ee ee SE eee 04,039 854 171 39 
MINIMIDDI p oe eee ees eee 217,987 158,810 9,984 2,561 
BOU ͥͥ / ͥ ete Ne es 920 184, 218 5,831 8,947 
/ one eum c eese Sasu u suya s ce 10,293 10,675 40 106 
TÄ Ä ² 4 uS e Sa ete eg ⁵ eet ee 53,215 35,316 1,624 1,651 
ol u AD D a PY ie ORI I AY Semele pe UL 8 54 16 625 220 
New Hampshire. - - - - - -- -------------------—--------—- 455 459 — 74 
New Jergay oo euni eR E umso. y E 7,951 6,631 904 668 
New Mexickcooo-dooodddꝛdꝛꝛ7ꝛꝛꝛꝛ „1 ꝶj 3,378 4,053 83,957 42,312 
New York: uz Sum Seas ae duel x 88 625 63,463 41,014 47,776 
North Carolina `- -----—---------------------—------——— 115,707 80,676 1,739 45 
North Dakota zr am um aa ⁰ ces 21,788 20,345 93 63 
J))“ ³⁵ 470,391 363,318 46,495 81,823 
Oklahoma — conos Rescue St ͥ y . 8 ,945 16,240 4,396 8,836 
Bl. ee wasa pO mV ee NOE ù ͥ¶⁰ðyd y tua pusan a Pe SEN ,801 18,909 1,899 945 
Pennsylvania — ß ee eee ee 44,401 42,525 8,674 3,373 
Rhode Island ~ — - ee . 1,643 2,097 132 89 
South Carolina nme eu en em eee Saree 74,887 47,546 450 178 
ane, x , 12,531 10,870 e 23 
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Table 5.—Sales of North American potash, by State of destination —Continued 
(Metric tons of K20 equivalent) 


Agricultural Nonagricultural 
State potash . — Potash 

1981 1982 1981 1982 
Tennessee S S SSS AA 133,854 93,014 337 147 
Tok i ß tea EL MU UTE 131,356 149,932 53,060 33,580 
181^ v MEDECIN 913 2,283 2,109 2,219 
Vermont. ma ̃⁵²˙²⅛˙˙ dſddddddddddddddddddddddd;; eii ce eie ud doa 4,462 4,483 88 ms 
VIFEIDIB. oe cote Le E Liu 8 52,585 41,221 1,404 833 
Washington ᷣͤ V...... ß eee eee 35,152 33,081 2,602 2,608 
West Virginia ___________.~_____~________ „„ 5,217 4,1 28 728 
Jh ³⁰ ) ͥ yd 347,121 265,909 454 434 
U ꝰ ↄo¹ a he ae ee ate ma 3,049 1,881 1,469 1,440 
M ( ³ c St C ge, ELI eee 8 5,144,027 4,094,629 382,726 318, 857 


Source: Potash & Phosphate Institute. 


Table 6.—Sales of North American muriate 
of potash to U.S. customers, by grade 


(Thousand metric tons of K. O equivalent) 


Grade 1979 1980 1981 1982 
Agricultural: 
Standard 1,067 948 873 563 
Coarse _ _ _ _ 2,459 2,228 2,070 1,750 
Granular ____ _ 1,952 1,687 1,549 1,237 
Soluble 522 447 435 357 
Total 6,000 5,310 4.927 3,907 
Nonagricultural: 
ble 118 108 118 106 
Other 237 242 260 210 
Total 355 350 378 316 
Grand total 6,355 5,660 5,305 4,223 


Source: Potash & Phosphate Institute. 


STOCKS 


Yearend 1982 producers’ stocks of potash 
were the same as those of yearend 1981. 
Because of reduced production in 1982, 
yearend stocks rose to 29% of production in 


K,O content. This was equivalent to 3.5 
months of production, based on the calcu- 
lated monthly average of total 1982 produc- 
tion. | 


TRANSPORTATION 


Domestic rail tariffs were essentially 
unchanged while ocean rates declined dur- 
ing the year. Potash Corp. of Saskatche- 
wan's (PCS) efforts in 1981 to reduce rail 
Shipping costs by unit train shipping led to 
the establishment of large company-con- 
trolled field warehouses in the U.S. corn 
belt. This had a side effect of greater local 
availability for this importer. In 1982, do- 
mestic producers commenced parallel oper- 
ations to meet the competition on terms of 
both price and availability. PCS opened its 
fifth warehouse at Fort Dodge, Iowa, in 


April. AMAX Chemical opened a competing 
system of six warehouses in Illinois and 
Missouri. Warehouses were built in Burns 
Harbor, Ind., and near Toledo, Ohio, to 
receive freighter shipments on the Great 
Lakes from Thunder Bay, Ontario, Canada, 
to points northeast, east, and southeast by 
rail or truck. More than 0.9 million tons of 
product passed through Thunder Bay in 
1982. 

The Mississippi River has also become a 
focal point for competitive transportation 
rates since Canadian railroads established a 


POTASH 


favorable rail tariff to Minneapolis where 
potash can be loaded onto barges and 
shipped southward on the river. Potash 
from Carlsbad, N. Mex., was shipped north- 
ward on the Mississippi River on barges 
loaded in Houston, Tex. One domestic pot- 
ash producer shipped up the river on barges 
loaded from railcars near St. Louis, Mo. 


693 


Approximately 80,000 tons of muriate of 
potash from the German Democratic Re- 
public and the U.S.S.R. entered Mississippi 
River traffic in 1982. 

The port at Vancouver, British Columbia, 
Canada, was closed from October 19 to 
November 4 because of a labor contract 
dispute. 


PRICES 


The average 1982 value, f.o.b. mine, of 
U.S. potash production of all types and 
grades was $148.87 per ton. The average 
value, f.o.b. mine, during the first half of 
the year was $160 per ton and the average 
value for the second half was $138 per ton. 
Standard-grade muriate of potash averaged 
$106 per ton, coarse-grade averaged $116 


per ton, and granular averaged $110 per ton 
for the year. The average value of all three 
grades of muriate of potash was $109 per 
ton for the year; $117 per ton in the first 
half and $101 per ton in the second half. 
The average value of sulfate of potash for 
1982 was $352 per ton. 


Table 7.— Prices! of U.S. potash, by type and grade 
(Dollars per metric ton of K- O equivalent) 


1980 1981 1982 
Type and grade January- July- January- July- January- July- 
June December June December June December 
Muriate, 60% K3O minimum: 
Standard 120.30 133.82 140.18 132.45 114.76 97.59 
|^ 1. CK: 134.28 144.69 144.92 137.28 125.76 105.25 
Granular--— _ _ _ _ _ _ 132.48 145.10 142.42 130.94 115.81 103.30 
All muriate?____________________ 126.88 139.27 141.70 132.71 117.16 100.71 
Sulfate, 50% K2O minimum 285.75 313.06 344.84 354.55 362.85 341.91 
1 Average prices, f.o.b. mine, based on sales. 
2Excluding soluble and chemical muriates. 
FOREIGN TRADE 


U.S. potash exports in 1982 rose 6% over 
those of 1981, owing to aggressive market- 
ing and pricing. The average price received 
per ton of potash, K;O equivalent, decreased 
more than 18% and the total value of pot- 
ash exports declined 14%. On a product ton- 
nage basis, potash exports to Latin Amer- 
ica continued to decline, but exports to 
Africa, Asia, and Europe rose. The United 
States supplied much less of Brazil's potash 
requirements in both 1981 and 1982 than in 
prior years, but increased 1982 exports to 
India and Japan. Strong but unexplained 
demand for sulfates of potash in world 
markets resulted in stable prices and a 4096 
increase in gross tonnage of exports. Compe- 


tition from the German Democratic Repub- 
lic and the U.S.S.R. forced down the price 
and volume of muriate of potash exports. 
The strong U.S. dollar continued to cause 
problems in the export trade. 

A 20% decline in total U.S. imports of 
potash represented declines in imports of 


all potash products. Imports of muriate of 
potash from Canada decreased 22% from 


the 1981 level but remained at 91% of all 
muriate imports and 91%, by KO equiva- 
lent, of all potash imports. Israel was the 
second largest source of imports, with 6% of 
muriate of potash imports and 6% of total 
potash imports. 
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Table 8.—U.S. exports of potash 


; 1981 1982 
Approxi- ——— M M————— 
mate Value! Value! 
average . Quantity (metric tons) (thou- Quantity (metric tons) (thou- 
r / ( sands) een sands) 
content 
KsO equiva- KsO equiva- 
(percent) Product lent Product lent 
Potassium chloride, 
grades 61 700, 420 427, 300 $80,680 691,040 421,520 $56,710 
Potassium sulfates, 
all grades Q) 186,470 63,300 27,270 261,120 97,920 36,490 
Total XX 886,890 490,600 107,950 952,160 519,440 93,200 
XX Not applicable. 
values are f.a.s. U.S. port. 
*Includes potassium magnesium sulfate. 
*Varies from year to year according to relative quantities of the two types of sulfates exported. 
Source: U.S. Bureau of the Census. 
Table 9.—U.S. exports of potash, by country 
Metric tons of product 
Potassium Potassium sulfates, Total value* 
Country chloride all grades! Total (thousands) 
1981 1982 1981 1982 1981 1982 1981 1982 
Argentina __________ 720 2,100 5,170 4,310 5,890 6,410 $700 $820 
A FTT 60,990 us ; 5,430 66,570 5,480 8,400 1,150 
3 S PN a 2,500 s 2,500 zc 410 
Belgium E 8,800 = 20 8,820 un 140 
Brail s no 211,210 940 16.200 18,410 227, 410 219,350 27,330 17,180 
Canada anew 2,540 40,880 41,650 40,880 44,190 5,640 4,010 
Chile __ cs M 10,490 11,750 3,300 11,750 18,790 2,130 1,470 
Colombia 32, 340 500 d 7,850 32,340 30,350 4,100 2,530 
Rees 6,950 13,800 10,180 11,750 17,130 i 1,790 2,380 
De Re ca 16,640 23,700 == 13,000 16,640 36,700 1,730 2,525 
Dominican Republic _ _ _ _ 26,830 18,960 2,100 5,490 ,930 24,450 4,000 2,530 
FCC 17,350 14,300 1,550 230 18,900 16,530 2,090 1,390 
6 c 10 EN 9,840 a 9,850 Le 2,060 
French West Indies 4,200 "e 8,150 SA 7,850 ER 9 zz 
FC = es a 390 ates 390 m 40 
Guatemala __________ 8,000 "e = 2,630 8,000 2,630 1,150 330 
Haiti:: 2 640 Ie LE ae 640 a 70 
Honduras os Le 1,370 2,940 1,370 2,940 390 220 
India — C 44,950 84,970 = = 44,950 84,970 4,490 6,320 
TTT m 210 RR s Ss 270 8 21 
Jamaica 4.470 — a 1,610 4,470 1,610 560 310 
Japan 9,690 111,710 22, 000 73,220 101,690 184,930 12,820 22,830 
Korea, Republic of ium 21,410 60 40 21,450 14 1,750 
Leeward and Windward 
Islands s 6,700 = En: -— 6,700 8 650 
Liberia ass 180 EE: o wm 180 As 14 
Malaysia |... _ _ _ _ __ se em 19,100 8,200 19,100 8,200 1,630 660 
Mexico 25,610 36,480 21,740 10,090 47,3 46,570 5,820 4,800 
New Zealand 98,630 86,960 350 160 98,980 87,120 10,920 7,850 
Nicaragua __________ SR 4,450 5,060 ae 5,060 4,450 490 350 
Panama 5,050 2,800 160 50 5,210 2,850 600 290 
Peru So 0,500 10 2,900 5,450 13,400 5,460 1,770 860 
Philippines E 90 1,650 830 1,650 920 380 170 
Portugal ies 2,670 ae zu lect 2,670 =. 210 
Saudi Arabia 160 = 220 160 500 15 50 
H es oa Lum n" ew 450 E 450 A 100 EE 
Taiwan cce 41,060 80 200 14,520 41,260 14,600 4,310 2,690 
Thailand . foe 5,000 4,800 ; 4,8 490 410 
Turkey ____________ a a EM 10,000 NM 10,000 M 1,930 
Uruguay 5,100 2,000 1,500 ET 6,600 2,000 790 180 
Venezuela __________ 2a 11,000 Sod 3 E 11,030 is 
Zambia _ = 7,990 Ms 7,990 a 2,290 8 
Other __ an 200 350 157 350 357 40 41 
elt 100,420 691,040 186.470 261.120 886.890 952,160 107,950 93,200 


Includes potassium magnesium sulfate. 


a. s. U. S. port 


Data may not add to totals shown because of independent rounding. 


Source: U.S. Bureau of the Census. 
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Table 10.—U.S. imports for consumption of potash 


Approxi- 
mate Quantity (metric tons) Value (thousands) 
KO RON Sa 
éontent Product equi vale nt* Customs C.i.f. 
(percent) 
1981 
Potassium chloride 61 7,800,000 4,758,000 — $729,540 $811,150 
Potassium sulfat 50 36, 600 : 6,860 1, 
Potassium nitrate______ _ 45 82,800 14,760 9,840 10,860 
Potassium sodium nitrate mixtures 14 83,900 740 4,650 5,1 
F one sec eu he A rus lk XX 1,903,300 4,796,000 750,400 ,100 
1982 
Potassium chloride 61 6,290,400 8,840,000 564,500 595,050 
Potassium sulfat 50 11,800 5,900 2,230 2,410 
Potassium nitrate. __.__________________ 45 22,800 10,300 6,840 7,630 
Potassium sodium nitrate mixtures 14 12,900 1800 — 1,790 1,920 
Total — En XX 6,337,900 8,858,000 515,400 607,000 


*Estimated. XX Not applicable. 
1Data may not add to totals shown because of independent rounding. 


Source: U.S. Bureau of the Census. 
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WORLD REVIEW 


Australia.—Australia has a history of 
problems with potash production at Lake 
McLeod. In the early 1970's, Texada Mines 
Pty. experimented without success with car- 
nallite production from subsurface brines. 
In 1981, Dampier Salt Pty. Ltd. attempted 
to produce potassium sulfate as a byproduct 
of salt, but in 1982, even the salt production 
was facing losses. 

Brazil.—Brazil's efforts to become self- 
sufficient in fertilizers advanced in 1982. 
Discovery of a second potash deposit at 
Fazendinha, southeast of Manaus in the 
State of Amazonas, was announced, and a 
1.5-million-ton-per-year product facility was 
planned for startup in the early 1990's. 
Production from this planned new mine and 
the potash mine in the Sergipe, under 
development with the help of the French 
company Mines de Potasse d'Alsace, may 
enable the Brazilians to supply most of 
their potash requirements in the 1990's. 

Brazil's potash imports, which remained 
at the reduced 1981 level, were primarily 
from Kali Bergbau, the German Democratic 
Republic's potash exporter. Kali Bergbau 
apparently arranged a clearing account 
agreement to meet Brazil's need for coun- 
tertrade due to its lack of foreign cash 
reserves. Brazil exported coffee and soy 
flour to the German Democratic Republic. 

Canada.—Central Canada Potash of No- 
randa Mines Ltd. temporarily discontinued 
operations in September and October, but 
reapplied to the Provincial Government for 
permission to expand capacity. PPG Indus- 
tries Canada Ltd. expanded capacity of its 
Kalium Chemicals Mine from 1.1 to more 
than 1.4 million tons of product per year. 

PCS, a Government-owned company, was 
in the midst of withdrawing from its mar- 
keting agreement with Canpotex Ltd., the 
Canadian potash exporter, maintaining pro- 
duction in the face of mounting inventories, 
and continuing its strong expansion drive. 
However, after an election and a change in 
Government policies, PCS decided to re- 
main with Canpotex, and closed down its 
four plants for 2 months because of the 
large inventories. The new Government 
announced its interest in increasing private 
mineral development. PCS's Rocanville 
Phase II expansion was completed, adding 
940,000 tons of product capacity. À fire in a 
headframe of the Allan Mine in October led 
to temporarily lower production levels. 

Canpotex, by continuing to handle PCS's 
exports and adding offshore exports from 


PCA’s Patience Lake plant and the Kalium 
Chemicals Mine to its list of suppliers, 
improved its marketing strength. PCA and 
Kalium have not used Canpotex's services 
since 1975. 

In New Brunswick, Denison-Potacan Pot- 
ash Co. continued underground exploration 
to establish the feasibility of its site, and 
PCA continued its mine development. Ex- 
ports from PCA's new mine were not ex- 
pected to be handled by Canpotex. In Mani- 
toba, International Minerals & Chemical 
Corp. (Canada) Ltd. suspended development 
plans because of poor market conditions, 
but professed continued interest in develop- 
ing the site near McAuley in the southwest- 
ern portion of the Province. 


Table 12.—Salient Canadian potash 
statistics 


(Thousand metric tons of K, O equivalent) 


1979 1980 1981 1982 
Production? 6,715 7,300 7,175 5, 208 
Domestic sales by do- 
mestic producers? 379 378 332 278 
Exports: 
United States:: 4,931 4,563 4,182 3,202 
Overseas! _ _ _ _ 1,846 2,170 1,823 1,576 
Imports for 
consumption? _ _ _ 29 33 11 13 
Domestic 
consumption? _ _ _ 408 411 343 286 
Yearend producers’ 
stocks: 378 564 1,308 1.486 


Data supplied by the Potash & Phosphate Institute. 
?From U.S. Bureau of the Census export data. Sulfate of 
pora was probably landed on the adian east coast 
rom European sources. 
3Domestic sales by domestic producers plus imports. 


China.—The Chinese, who require large 
quantities of potash for their “green revolu- 
tion” and burgeoning population, con- 
tracted with Jacob’s International of Dub- 
lin, Ireland, to develop Lake Chaerhan in 
the Tsaidam Basin of Qinghai Province. A 
railroad line was constructed from Xining 
to the lake’s edge to provide material trans- 
port. Development includes a 200,000-ton- 
per-year product pilot plant leading to a 1- 
million-ton-per-year production plant. The 
lake’s recoverable reserves were estimated 
to be 200 million tons, K;O equivalent, of 
muriate of potash. The potash recovery 
system will combine solar ponding with a 
processing plant. 

Congo.—The Government planned to 
redevelop the flooded potash mine at Holle. 
Compagnie des Potasses du Congo was min- 
ing the site in 1977 when it was flooded by 
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an aquifer. Estimated reserves of carnallite 
and sylvinite were about 43 million tons of 
K,O equivalent. 

Ethiopia.—The Government of Ethiopia 
planned to develop the potash deposit at the 
Danakil Depression, south of Mersa Fatma, 
which is on the Red Sea. Reserves of sylvite 
were estimated to be over 60 million tons. 

France.—France was developing plans to 
reduce Rhine River pollution from salt tail- 
ings of the Alsacian potash mines. Plans 
included underground reinjection of 700,000 
tons per year of salt as brine and transport- 
ing an additional 300,000 tons per year of 
salt to a salt plant. | 
Enterprise Minière et Chemique, the 

state-owned potash producer, gained control 
of the Loos chlorine, inorganic chlorides, 
and potassium plant as a result of the 
French chemical industry reorganization. 

German Democratic Republic.—Three 
German Democratic Republic potash mines 
along the Weser River were encouraged by 
the Federal Republic of Germany to reduce 
their pollution of the river. The two nations 
reached an environmental accord late in 
the year to reduce salt waste pollution of 
the river, which is a common boundary. 
Only the method of cost allocation remain- 
ed to be solved by the end of the year. 

Israel.—Dead Sea Works announced a 
second expansion program to increase prod- 
uct capacity from 1.0 to 1.3 million tons. 
The anticipated cost was $71 million, with 
an additional $17 million investment in 
infrastructure. The producer was also con- 
sidering granulating two-thirds of the in- 
crease, or 180,000 tons, of this new muriate 
of potash production. Its 1982 granulation 
capacity was 175,000 tons. 

Plans for hydroelectric power generation, 
using a canal and the 400-meter drop from 
the Mediterranean Sea to the Dead Sea, 
continued in Israel. Electrical generation 
capacity remained at 800 megawatts-elec- 
trical as a peak-power source operating for 
45 hours per week on workdays only. There 
are still concerns about changes in the Dead 
Sea's chemical composition or disruption of 
the present Dead Sea stratification for both 
Israeli and Jordanian potash producers at 
the south end of the sea. But at this flow 
rate, the Dead Sea water level will not rise 
fast enough to force the Jordanian potash 
producer to build up its dikes before the 
normal schedule. 

Italy.—Italkali S.p.A. was developing a 
new mine at Milena to provide feed to the 
extant mill at Campofranco. Italkali, which 
sells only potassium sulfate, assumed op- 
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erations from Industria Sali Potassi e Affini 
in 1981. 

Jordan.—Arab Potash Co. produced its 
first muriate of potash in December. The 
operation harvested carnallite from solar 
ponds containing Dead Sea brines. The 
plant washes the magnesium chloride frac- 
tion from the carnallite, then floats the 
muriate of potash from the salt. 

Mexico.—The Mexican effort to produce 
muriate of potash from Cerro Prieto geo- 
thermal brines was apparently successful 
technically, but was delayed by macroeco- 
nomic problems. Mexico claimed 80% recov- 
ery of available potash and a 60.6% K,O 
equivalent product at an estimated cost of 
$46 per ton. Production was projected at 
60,000 tons per year as a byproduct of 
electrical generation from a 400-megawatt- 
electrical geothermal station. Startup was 
anticipated for 1984 or later. 

Spain.—Early in 1982, Unión Explosivos 
Rio Tinto S.A., owner of Spain's largest 
potash mine, was granted a 6-month mora- 
torium on payment of its $1 billion in debts. 

Tunisia.—The Société de Developpement 
des Industries Chemiques du Sud asked for 
tenders to design a facility for potash pro- 
duction from the Sebkhet El Melah, south- 
west of Zarzis. The Sebkhet El Melah, 
which appears to be a muriate of potash 
source, was destined for development before 
the Chott El Djeria area, which appears to 
be a sulfate of potash source. 

U.S.S.R.—Construction and production 
efforts in the potash industry were experi- 
encing problems; however, the Beloruskaliy 
association seemed to be functioning well, 
providing one-half of total U.S.S.R. produc- 
tion. The Soligorsk combine started a 
60,000-ton-per-year sulfate of potash plant, 
using muriate of potash and sodium sulfate 
as feed, and a compaction plant of unknown 
capacity. The combine also claimed a new 
sylvinite deposit of about 5 billion tons of 
resource, although no ore grade or recover- 
able quantity was announced. The last No- 
vosolikamsk section in the Uralkaliy Asso- 
ciation did not come on-stream as planned. 
The problem seemed to be with the con- 
struction work force. Generally, the Uralka- 
liy combine lost an average of 30 operating 
days per plant because railroad cars for 
transporting finished product were unavail- 
able. These plants have smaller storage 
space for finished product than is normal 
for Western firms and consequently must 
discontinue operations after about 10 days 
of stock buildup. 
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The Kirovabad alumina plant in Azer- 
baijan started a 60,000-ton-per-year sulfate 
of potash facility from an alunite operation. 
A potash discovery in the Irkutsk Oblast 
was announced in 1982. The U.S.S.R. re- 
ported the Nepskoye deposit as 20,000 
square kilometers aerial extent and thou- 
sands of millions of tons of potassium salt 
resource. No ore grade or recoverable ton- 
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nage estimate was announced. It was not 
clear if this is the same deposit as the 
unnamed resource(s) reported in 1980 as 
10,000 square kilometers aerial extent, or in 
1981 as 70 million tons of reserves, or in 
1982 as 10,000 square kilometers aerial 
extent and 70 million tons of reserves per 
square kilometer. 


Table 13.—Marketable potash: World production, by country! 
(Thousand metric tons of K;O equivalent) 


Country 1978 1979 1980 1981” 1982° 

Canada (sales )) 6,340 7,074 7,532 6,549 5,196 
W / ]³·¹ www rem T22 23 22 22 
China. |. LLL Lc cs c Lc c 22L 21 16 12 11 25 
Franc e o o no un L 2 S ade 1,795 71.921 1,894 1,831 51,823 
German Democratic Republic — 8,3 8,395 8,422 8,490 8,500 
Germany, Federal Republic of 2,470 2,616 2,737 2,591 2,600 
Jordan LS LLL cs LL ac Em -— Eres MN 10 
JC ³²⁰ se i e LE 144 737 797 839 1,000 
Haly: o s d 88 196 182 156 118 120 
SDAH unc r v EL ok 613 668 658 €705 750 
USSR ueneno S 8,193 6,635 8,064 8,449 9,000 
United Kingdom - - - - - --------------—- 157 1177 321 285 400 
United States 2,253 2,225 2,239 2,156 1,784 

OC our n usa inan 1 map m t 126,122 125,668 27, 855 27,046 26,230 


1Table includes data available through Apr. 20, 1983. 

20fficial Government figures. Potash & Phosphate Institute production data are given in table 12. 

SSeries revised; new data represent officially reported output of potassium nitrate product (gross weight basis) 
converted assuming 14% K320 equivalent. 

*Series revised to reflect officially reported Chinese data on production of potassic fertilizers in terms of nutrient 
content; small additional quantities may be produced and used by the nonfertilizer chemical industry. 

5Reported figure. 


TECHNOLOGY 


The Bureau of Mines Salt Lake City 
Research Center (Utah) finished studies of 
potash recovery from low-grade resources 
with a report on the “Direct Flotation of 
Potash From Carnallite." The process in- 
volves a decomposition leach of the carnall- 
ite to wash away the more soluble magne- 
sium chlorine (MgCl;) and direct flotation 
of the potash using an insoluble slimes 


flocculation-depression process. The results 
were 60.5% K,O equivalent muriate of pot- 
ash and 81.6% recovery of available potash 
after loss of 10.5% of the muriate of potash 
in the MgCl, leach.? 


1Physical scientist, Division of Industrial Minerals. 
2Foot, D. G., Jr., C. E. Jordan, and J. L. Huiatt. Direct 
wr of Potash From Carnallite. BuMines RI 8678, 
II pp. 
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Pumice and Pumicite 


By A. C. Meisinger! 


Production of pumice and pumicite by 
domestic producers in 1982 decreased 1796 
to 416,000 short tons and 13% in value to 
$3.8 million, compared with that of 1981. 
Pumice imported for consumption increased 
32% over that of 1981, and as a result, 
apparent domestic consumption declined 
only 9% to 536,000 tons. 

Domestic Data Coverage.—Domestic pro- 
duction data for pumice and pumicite are 


developed by the Bureau of Mines from one 
voluntary survey of U.S. operations. Of the 
22 operations to which a survey request was 
sent, 19 or 8696 responded, and this repre- 
sented 96% of the total production shown in 
table 1. Production for the remaining 
nonrespondents was estimated using re- 
ported prior year production levels adjusted 
by trends in employment and other guide- 
lines. 


Table 1.—Salient pumice and pumicite statistics 
(Thousand short tons and thousand dollars unless otherwise specified) 


United freed Sold fait used by producers: 


Value (f.o. 
thle a — per 


Estimated. preliminary. Revised. 
Quantity sold or used, plus imports, minus exports. 


1978 1979 1980 1981 1982 

Es 1,208 1,172 543 499 416 
TEM $4,836 $4,864 $4,261 $4,311 $3,750 
a $4.00 $4.15 $7.86 $8.64 $9.01 
o 2 2 1 1 1 
m 216 62 194 92 121 
Es ,422 1,232 136 590 

"16,165 15,284 14442 13,734 12,871 


DOMESTIC PRODUCTION 


Production of pumice and pumicite by 
domestic operators declined 17% in quanti- 
ty and 13% in value compared with 1981 
production. Twenty-one companies operated 
22 mines in 8 States to produce 416,000 tons, 
of which 4 States—California, Idaho, New 
Mexico, and Oregon—accounted for more 
than 95% of the U.S. total. 

Principal domestic producers were Amer- 
ican Pumice Products, Inc., Littlelake, Cal- 
if.; Amcor, Inc., Idaho Falls, Idaho; Cascade 
Pumice Co., Bend, Oreg.; Central Oregon 


Pumice Co., Bend, Oreg.; Copar Pumice Co., 
Inc., Espanola, N. Mex.; General Pumice 
Corp., Santa Fe, N. Mex.; Hess Pumice 
Products, Malad City, Idaho; Producers 
Pumice Co., Idaho Falls, Idaho; Tionesta 
Aggregates Co., Tulelake, Calif.; and Vol- 
canite, Ltd., Kailua Kona, Hawaii. Togeth- 
er, these 10 companies in 1982 accounted for 
94% of the tonnage and 61% of the value of 
total U.S. production of pumice and pumi- 
cite. 
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Table 2.—Pumice and pumicite sold and used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


State 


ow om “< cw am an om om < = oe ow “s s“ ow “s “s ow n ow WD sv e “s “G ew ie < oF aa s — — 


1981 1982 

Quantity Value Quantity Value 
secre  (G 1 3 1 7 
5 98 1.501 59 1.285 
„5 W W W W 
5 93 919 97 809 
55 1 W 1 w 
or PO W W W W 
5 306 1,888 258 1,649 
„ 499 4,311 416 3,750 


W Withheld to avoid disclosing company proprietary data; included with "Other." 


! Hawaii, Idaho, and States indicated by symbol W. 


CONSUMPTION AND USES 


U.S. apparent consumption was 536,000 
tons in 1982, a decrease of 9% from that of 
1981. Domestic use of pumice and pumicite 
in concrete aggregates for construction pur- 


poses, as shown in table 3, decreased 37% to 
254,000 tons. Decorative building block 
accounted for 80% of the 130,000 tons re- 
ported in 1982 for other uses. 


Table 3.—Pumice and pumicite sold and used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 


Use 


Abrasives (includes cleaning and scouring compounds) .. — 
aggregate 


Concrete admixture and concrete 
Landscapi 


ping oc eo CUN FADUM 


1981 1982 
Quantity Value Quantity Value 
La aaa aa 19 486 19 479 
— zam oes 404 2,469 254 1,199 
Bree aaa 34 970 13 100 
OE 42 986 130 1,972 
3 499 4.311 416 3,750 


Includes decorative building block, heat-or- cold insulating medium, pesticide carriers, road construction material, 


roofing granules, and miscellaneous uses. 


PRICES 


Prices quoted in Chemical Marketing Re- 
porter for pumice from domestic and for- 
eign sources were unchanged from that of 
1981, and were as follows at yearend 1982: 
domestic grades, bagged in 1-ton lots, $205 
per ton for fine; $225 per ton for medium; 
and $205 per ton for coarse and 2-extra 
coarse. Yearend quoted prices on imported 
(Italian) pumice, f.o.b. east coast, bagged in 
l-ton lots, were $200 per ton for fine, 
$285 per ton for medium, and $250 per ton 


for coarse. Crude or unmanufactured Ital- 
ian pumice was imported at a customs- 
declared average value of $135.75 per ton. 

The average value, f.o.b mine and/or 
mill, for pumice and pumicite sold and used 
by domestic producers in 1982 increased 4% 
to $9.01 per ton compared with the 1981 
price. The average customs declared price of 
pumice imported from Greece for use in the 
manufacture of concrete masonry products 
decreased 11% to $5.83 per ton. 


FOREIGN TRADE 


Pumice imported for consumption in 1982 
was 121,100 tons, a 32% increase over that 
imported in 1981; of this, over 99% was 
from Greece and 98% was for use in the 


manufacture of concrete masonry products. 


Industry economist, Division of Industrial Minerals. 


PUMICE AND PUMICITE 703 


Table 4.—U.S. imports of pumice for consumption, by class and country 


For use in the 


Manu- 
Crude or Wholly or partly manufacture 
unmanufactured manufactured of concrete masonry gr rS 
Country J ³oWA0 ] ð—ͤ NMNE 1. RR CR 
Quantity Value Quantity Value Quantity Value Value 
(short (thou- (short (thou- (short (thou- (thou- 
tons) sands) tons) sands) tons) sands) sands) 
1981: 
Germany, Federal Republic 
9 eines 1 (!) Ss z m m $23 
Greece 2.543 T z 89,252 $586 8 
ltaly zu 343 82 77 $1 im NES 51 
Japaoen 66 1 e mae me eS 
Mexico 1 1 m 8 Den S ae 
United Kingdom m a (3) 1 ss a 1 
ccu pA 8 M — ss NS a m 39 
C 2,954 70 77 15 89,252 586 126 
1982: 
5 73 4 = TES E TR (*) 
MEN ur eae ae ae 1 1 3 
Germany. Federal Republic 
OÍ u ais Ae as Z ie =e 1) (È) ss e 18 
Greece 2,368 34 MDC AS 118,178 688 EM 
Italy uu 442 60 54 7 Sa e 24 
Japan ------------- ENS dem (3) 2 m SN 28 
Mexico 4 4 =e DE em ct 2 
United Kingdom ge "c (*) 1 vr a 2 
Other DE us P zr E C 32 
Total 1k 2,887 102 54 10 118,174 689 104 
Lees than 1/2 unit. 


2Austria, Belgium, Canada, China. Denmark, Hong Kong, India, the Republic of Korea, the Netherlands, and Taiwan. 
SAustria, France, the Netherlands, and Taiwan. 


Table 5.—Pumice and related volcanic materials: World production, by country! 


(Thousand short tons) 
Country? 1978 1979 1980 1981 19825 
;ð;—v ͥ s s eU Lm s s ea 8 24 51 40 56 45 
Austria: Poarolsaua ss 10 9 9 9 9 
Cape Verde Islands: Pozzolanf _____________________ 17 18 18 18 18 
e: Pozzolan 2.6 S SS ə he ee cee 201 242 275 306 285 
Costa Rica 2 1 1 1 1 
Dominica: Pumice and volcanic ag 120 120 120 120 120 
France: Pozzolan and lapilli? |... — 648 650 660 660 610 
Germany, Federal Re » lic of: 
Pumice (market able) 2,301 1,579 890 440 385 
FCU Ö ⁵⁰⁰ ? 192 215 220 220 220 
Greece: 
n ß Sh e LL UE Ens 71,199 11,041 695 684 690 
Pogsolán ̃ ³oW¹i1àqꝶ ĩ⁰ͤĩ»ͤ»»ĩww„kf y 88 71,483 11, 368 17650 1,684 1,650 
Guadeloupe: Pozzolan.________________________- 220 220 215 265 265 
PUM ICG een 21 20 *20 €17 17 
Volcanic ash _________________________-___-_ 39 41 14 6 
Iceland ß f Rue LL 9 40 37 88 
Italy: 
Pumice and pumiceous lapilli. .... 860 940 990 880 825 
Pozzolanf. _____________________________ 6,400 6,500 6,600 6,600 6,100 
Martinique: Pumice __ _ 1172 183 169 145 145 
abe Zealand Ba Mte peat ng te Genre 8 44 15 35 
ü ca kD ce E E aa r995 T859 1,198 1,100 990 
vu States (sold or used by producer - - - ----------- 1,208 1,172 543 499 416 
Total; aede nce ctt m Lia 116,165 715,284 14,442 13,734 12,871 


Estimated. Preliminary. Revised. 

Table includes data available through Apr. 12, 1983. 

?Pumice and related volcanic materials are also produced in a number of other countries, including (but not limited to) 
Iran, Japan, Mexico, Turkey, and the U.S.S.R., but output is not reported quantitatively and available information is 
inadequate for the formulation of reliable estimates of output levels. 

Unspecified volcanic materials produced mainly for use in construction products. 

“Includes Canary Islands 
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Rare-Earth Minerals and 


Metals 


By James B. Hedrick? 


Domestic mine production of the rare 
earths increased in 1982. Molycorp, Inc., 
and Associated Minerals Ltd., Inc. (AMC), 
were the only domestic mine producers. 
Molycorp, W. R. Grace & Co., Research 
Chemicals, a division of NUCOR Corp., and 
Rhóne-Poulenc Inc. were the principal proc- 
essors of rare earths in the United States. 
Major end uses were in petroleum cracking 
catalysis, metallurgical applications, and 
glass polishing. 

Domestic Data Coverage.—Domestic 
mine production data for rare earths are 
developed by the Bureau of Mines from two 
separate, voluntary surveys of U.S. oper- 
ations. Typical of these surveys is the Rare 
Earths and Thorium survey. Both of the 
mines to which a survey request was sent 
responded, representing 100% of total pro- 
duction. Production data were withheld to 


avoid disclosing company proprietary data. 

Legislation and Government Pro- 
grams.—Shipments of rare earths that had 
been sold from the National Defense Stock- 
pile in earlier years by the General Services 
Administration totaled 264 metric tons? of 
contained rare-earth oxides (REO) in 1982. 
Government stocks of rare earths at year- 
end 1982 were 443 (dry) tons of REO con- 
tained in sodium sulfate. The Government 
stocks of yttrium oxide remained unchang- 
ed at 108 kilograms. 

Lower U.S. import duties for imported 
rare earths, resulting from the 1979 Tokyo 
Round of negotiations, continued for na- 
tions having most-favored-nation status. 
The import duties for these countries were 
scheduled to decline annually through Jan- 
uary 1, 1987. The new rare-earth import 
duty schedule is shown in table 1. 


DOMESTIC PRODUCTION 


Concentrate.—Domestic mine production 
of REO contained in bastnasite and mona- 
zite concentrates increased 3% in 1982 from 
the 1981 level. Bastnasite was the major 
domestic ore of rare earths. The only other 
rare-earth ore domestically produced was 
monazite. | 

Molycorp, the only U.S. producer of bast- 
nasite, produced rare earths from its mine 
at Mountain Pass, Calif. According to the 
annual report of the Union Oil Co. of 
California, the parent company of Moly- 
corp, production of REO contained in bast- 
nasite concentrates was 17,501 tons. 

AMC was the only domestic producer 


of the rare-earth mineral monazite. AMC’s 
placer operations at Green Cove Springs, 
Fla., recovered monazite as a byproduct of 
minerals sands mining for titanium and 
zirconium minerals. 

Compounds and  Metals.—Molycorp's 
new $15 million separation plant at Moun- 
tain Pass, Calif., began production in the 
first quarter of 1982. Separation circuits at 
the plant were to produce, initially, samar- 
ium oxide and gadolinium oxide from con- 
centrate. Rare-earth oxides of lanthanum, 
praseodymium, and neodymium can also be 
processed in the new circuits to supplement 
existing facilities. 
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CONSUMPTION AND USES 


Domestic rare-earth processors consumed 
an estimated 18,500 tons of REO in various 
forms in 1982, a 12% decrease from the 
21,000 tons of REO consumed in 1981. Bast- 
nasite consumption was 13% lower in 1982 
than in 1981, and consumption of monazite 
decreased 7%. 

Shipments of rare-earth products from 
domestic producers and refiners of ores, 
concentrates, and intermediate compounds 
were 15,200 tons of contained REO, a de- 
crease from the 18,100 tons of contained 
REO shipped in 1981. 

The - approximate distribution of rare 
earths by end use, based on information 
supplied by primary processors and certain 
consumers, was as follows: petroleum crack- 
ing catalysts, 55%; metallurgical uses (in- 
cluding iron and steel, alloys, and misch- 
metal), 30%; ceramics and glass (including 
polishing compounds and additives), 13%; 
and miscellaneous (including phosphors, 
electronics, nuclear energy, lighting, and 
research), 2%. 

Consumption of mixed rare-earth com- 
pounds during 1982 decreased 50% from the 
1981 level, and consumption of purified 
rare-earth compounds was 31% lower. 

The producers of mischmetal, rare-earth 
silicide, and other rare-earth alloys consum- 
ed 51% less contained REO in 1982 than in 
1981 as a result of depressed demand for 
iron and steel products. Shipments of these 
rare-earth metals and alloys in 1982 were 
also lower, 48% less than during 1981. 
Consumption of high-purity rare-earth met- 
al was slightly higher. 

The glass industry’s principal use of rare 
earths, mainly cerium concentrate or ceri- 
um oxide, was as polishing compounds for 
lenses, mirrors, cut crystal, television and 
cathode-ray tube faceplates, gem stones, 
and plate glass. Purified rare-earth com- 
pounds were also used as additives to the 
glass used in containers, television and 
cathode-ray tube faceplates, radiation 
shielding windows, tableware, crystal and 
leaded stemware, ophthalmic lenses, weld- 
er's safety lenses, decorative glass, lasers, 
incandescent and fluorescent lights, and 
optical, photochromic, filter, and photo- 
graphic lenses. These rare-earth additives 


acted as colorants, color correctors, and 
decolorizers, as stabilizers against discolor- 
ation from ultraviolet light and against 
browning caused by high-energy radiation, 
as dopants in laser glass, as modifiers to 
increase refractive indices and decrease dis- 
persion, and as absorbers of ultraviolet and 
visible light. 

Phosphors containing rare earths were 
used in color television tubes, radar screens, 
avionic and data displays, X-ray intensify- 
ing screens, low- and high-pressure mercury 
vapor lights, electronic thermometers, and 
trichromatic fluorescent lamps. 

The ceramic industry used purified rare 
earths in -pigments, heating elements, di- 
electric and conductive ceramics, thermal 
and/or flash protective devices, stereo- 
viewing systems, data printers, welder’s 
electronic safety goggles, image storage de- 
vices, and as principal constituents and 
stabilizers in high-temperature ceramics 
and glazes. 

Purified rare-earth compounds also had 
applications in petroleum cracking cata- 
lysts, noncracking catalysts, oxygen-sensing 
electrolytes, computer bubble domain mem- 
ories, substrates for bubble domain memo- 
ries, electronic components, nuclear control 
rods, nuclear fuel reprocessing microwave 
applications, incandescent gas mantles, gas 
lasers, fiber optics, carbon arc lighting, and 
synthetic gem stones. 

h permanent magnets were 
used in various electric motors, alternators, 
generators, line printers, computer disk- 
drive actuators, proton linear accelerators, 
earring and necklace clasps, medical and 
dental applications, traveling wave tubes, 
aerospace applications, and in speakers, 
headphones, microphones, and tape drives. 

Metallurgical applications of rare earths 
included alloys and additives in high- 
strength low-alloy steels, gray and ductile 
iron, stainless and carbon steels, high- 
temperature and corrosion-resistant metals, 
hydrogen storage alloys, lighter flints, 
armaments, permanent magnets, neutron 
convertor foils, special lead fuses, and in 
target materials for sealed-tube neutron 
generators. 


STOCKS 


Stocks of rare earths in all forms held by 
15 producing, processing, and consuming 
companies increased 46% during 1982. 

Bastnasite concentrate stocks held by the 
principal producer and two other processors 


increased about 75%. Yearend inventories 
of monazite and other rare-earth concen- 
trates also increased. 

Stocks of mixed rare-earth compounds 
increased from 2,590 tons of contained REO 
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at yearend 1981 to 4,980 tons at yearend 
1982. Inventories of purified rare-earth com- 
pounds were 356 tons of contained REO at 
yearend 1981 compared with an estimated 
314 tons at yearend 1982. Yearend stocks of 
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contained REO in mischmetal, rare-earth 
silicide, and alloys containing rare earths 
decreased 25%. High-purity rare-earth met- 
al inventories remained about the same. 


PRICES 


The price of Australian monazite (mini- 
mum 60% rare-earth oxide including tho- 
ria, f.o.b./f.i.d.) as quoted in Metal Bulle- 
tin (London), increased from $A380-$A430 
(US$429-US$485) per ton at yearend 1981 
to $A400-$A440 (US$392-US$432* per ton 
by yearend 1982. Although the Australian 
yearend price quoted for monazite increas- 
ed in 1982, the foreign exchange rate caused 
the dollar price to decrease. The yearend 
price per kilogram for monazite, based on 
s A REO, was approximately $0.71 to 

0.79. 

Industrial Minerals quoted yearend 
prices for yttrium concentrate (60% . O,, 
f.o.b. Malaysia) at $46 per kilogram. 

Prices quoted from Molycorp for unleach- 
ed, leached, and calcined bastnasite con- 
taining 60%, 70%, and 85% REO increased 
from $0.92, $0.97, and $1.12 per pound of 
contained REO at yearend 1981 to $1.00, 
$1.05, and $1.25 per pound of contained 
REO, respectively, at yearend 1982. 

The price of cerium concentrate quoted 
by American Metal Market decreased from 
$1.32 per pound of contained cerium oxide 
at yearend 1981 to $1.30 per pound of 
cerium oxide at yearend 1982. Lanthanum 
concentrate increased from $1.02 per pound 
REO contained at yearend 1981 to $1.08 per 
pound REO contained at yearend 1982. 

Mischmetal (99.8%, 50-100 Ib. lots, f. o. b. 
Newark, N.J.) prices quoted in American 
Metal Market, remained at the yearend 
1980 level of $5.60 per pound throughout 
1981 and 1982. 

Rhóne-Poulenc quoted rare-earth prices, 


per kilogram, net 30 days, f.o.b. New 
Brunswick, N.J., or duty paid at point of 
entry, effective January 1, 1982, as follows: 


Product! 


Percent Quantity Price per 

(oxide) purity (kilograms) kilogram 
Cerium _____ 99.5 20 $17.95 
Erbium 96.0 50 170.00 
Europium _ _ 99.99 20: 1,795.00 
Gadolinium. .. .. 99.99 50 136.50 
Lanthanum 99.9 50 16.10 
Praseodymium. 96.0 50 43.40 
Samarium ... 96.0 50 59.50 
Terbium .... 99.9 20 920.00 
Yttrium __ _ _ _ 99.9 50 98.00 


1Dysprosium, holmium, lutetium, thulium, and ytterbi- 
um oxide prices on request. 


Rhóne-Poulenc also quoted prices for rare 
earths produced at its Freeport, Tex., plant, 
net 30 days, f.o.b. Freeport, Tex., effective 
January 1, 1982: 


Product Percent tity Price per 
(compound) purity semis Aa kilogram 
Cerium 
hydroxide —— 98 540 1$13.10 
Cerium nitrate. 98 Truckload 112.50 
Cerium oxide 95 540 9.74 
Lanthanum- 
neodymium Truckload 
nitrate ____ 98 bulk 13.85 
Neodymium 
nate 95 540 6.30 
Neodymium 
oxide 95 540 18.05 
1Priced on a contained REO basis. 


Molycorp quoted prices for rare-earth ox- 
ides, net 30 days, f.o.b. Louviers, Colo., 
Mountain Pass, Calif., or York, Pa., effec- 
tive February 15, 1982: 


RARE-EARTH MINERALS AND METALS 


Product Percent? Quanti Price per 

(oxide) purity (pounds pound 
Cerium 99.9 1-199 $8.75 
Europium _ _ _ 99.99 1-24 900.00 

inium _ 99.99 1-69 65.00 
Lanthanum .. 99.99 1-299 7.50 
Neodymium 99.99 149 60.00 
Praseodymium_ 95.0 1-299 17.50 
Samarium _ _ _ 95.0 1-109 30.00 
Terbium .... 99.99 1-49 515.00 
Yttrium _ _ _ _ _ 99. 1-49 50.00 


1Purity expressed as percent of total REO. 


Nominal prices for various rare-earth 
products were quoted by Research Chemi- 
cals, net 30 days, f.o.b. Phoenix, Ariz., effec- 
tive October 1, 1982: 
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Oxide! Metal? 

Element rice per price per 

ogram ogram 

Ec "ou 
Eblum id ͤͤĩͤ /?L?˙- 200 650 
Eur opium 1,900 7,500 
Gadolinium_______ 140 485 
Holmium --------------——- 650 1,600 
Lanthanum ___ _ _ _  _ _ _ 19 125 
Lutetium __ _ _ 5,200 14,200 
Neodymium 80 260 
Praseodymiu mmm 130 310 
Samarium ________ ~~ ~~~ 130 330 
Terbium_______ _ _ 1,200 2,800 
Thulium __ _ ee 3,400 8,000 
Ytterbium ___________-__- 225 815 
Yttrium... ew ee 94 430 


1Minimum 99.9% purity, I- to 20-kilogram quantities. 
2Ingot form, 1 to 5 kilograms, from 99.9% grade oxides. 


FOREIGN TRADE 


Exports of ferrocerium and other pyro- 
phoric alloys containing rare earths totaled 
24,383 kilograms in 1982, a 145% increase 
from the 1981 level. Major destinations 
were the Republic of Korea (50%), Japan 
(30%), and Hong Kong (7%). 

Exports of rare-earth metal ores, exclud- 
ing monazite, decreased 50% from the 1981 
total of 9,586,505 kilograms to a total of 
4,836,389 kilograms in 1982. Exports in 1982 
were valued at $11,347,652. Major destina- 
tions were Japan (53%), the Federal Repub- 
lic of Germany (24%), and the United King- 
dom (8%). | 

Exports of thorium ore, including mona- 


zite, decreased 29% in 1982 from the 1981 
level. France received all of the reported 
total of 91,508 kilograms valued at $103,356. 
Australia has been the principal import 
source of monazite for the United States 
since 1977. Imports of cerium oxide increas- 
ed substantially in 1982 compared with that 
of 1981. France remained the largest source 
of imported rare-earth oxides. Imports of 
rare-earth alloys, including mischmetal, 
were significantly lower in 1982 as a result 
of the depressed state of the domestic steel 
industry. Brazil continued to be the leading 
supplier of imported rare-earth alloys. 


Table 2.—U.S. imports for consumption of monazite, by country 


1978 1979 1980 1981 1982 

Country tity Value tity Value tty Value pred Value tity ` Value 

(metric (thou- (metric (thou- (metric (thou- (metric (thou- (metric (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) 

Australia 5,018 $1,154 5,686 $1,501 4,933 $1,749 7,469 $3,158 6,600 $2,830 

Liberia 53 «1 — MH sa e PYA He "o MM 

Malaysia 1.157 255 561 161 215 101 eoe $5.25 603 240 
South Africa, 

Republic of _ _ _ aa E 3 2 aus = res ES __ = 

Thailand — 77 198 37 13 2s ae = B Ee ie 

Total. 6995 1,606 6287 1,677 5,148 1,850 7,469 3,158 7,203 3.070 

NEO content 3,847 XX 3,458 XX 2, 831 XX 4,108 XX 3,962 XX 


“Estimated. XX Not applicable. 
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Table 3.—U.S. imports for consumption of rare earths, by country 


1980 1981 1982 
Count Quantity Quantity Quantity 
oe (kilo Value (kilo value “(kil Value 
grams) grams) grams) 
Cerium oxide 
„ s Ll ee es w 2,180 $26,896 7,450 $51,644 26,239 $72,912 
Germany, Federal Republic offt 4 1,975 an iis 727 
Switzerland ____________________ 10 1,095 fais Rn ee MU 
United Kingdom 8,636 71.524 127 1,068 OR EN 
Total conl 5,830 101,490 7,577 52,712 26,246 74,639 
Desi ar oxide excluding cerium oxide: 
AUBLTIR —— 6 a ee 50 1,872 100 1,339 TEN "T 
Belgium IVA ae Nea tac e 8 MN T 4,097 466,781 ie MS 
11 ·⁰¹wA 205,498 3, 890, 000 NA 299 300 27, 235 
Canada- -< . ðͤ meus 34,192 6, 1 950 ies m 
Chini- e ia 2 1,229 s M 1,300 71,168 
Frana r ur IE 245,950 11,199,793 147,256 3, 169,455 140,020 17,141,420 
Germany, Federal Republic offt T 126,314 10,808 1,947,385 17,116 2,258,877 
OSTA (V1). i ev m a ai es rae xc -— 38 19,543 
p E SPEEA Ea ne MODUM 8 715 34,540 e wee m v 
SERERE ECRIRE PROS 168 125,002 14,736 1,154,744 10,292 1,221,724 
Netherlands SO EE re ORE Tee Y as — tes Ae 26,269 
Norway ces ee 2,067 166,609 3,984 419,193 4,770 517,124 
Switzerland ____________________ v Ee = PERS 8,1 
SL p ute ↄꝛ ua . cu Sr 83,465 2, 256,545 11.728 895,932 10,746 1,143,598 
United Kingdom 1,081 147,480 : 121,927 8,316 79, 
Tol] = Ü 524,105 17,955,007 196,153 13, 178,005 192,954 12,510,022 
1 metals (alloys): | j 
JJ t Tra ay ask: abies aes E "A 17,500 161,506 
Brazil Sum ea Rl (KA he a 314,0 2,747,765 179,998 1,518,469 40,000 312,758 
Fronc uu a Ok ke 8 4,000 113,428 37 833 WM A. 
Germany, n Republic of 50 826 950 8.157 4,858 44,531 
United Kingdom 230 55,597 555 123,503 769 139,542 
Total t nu lec tutte cM 318,314 2,917,616 181,540 1,650,962 68,127 658,337 
Rare-earth metals, inciuding scandium and 
yttrium: 
1 JJC ES . = M 2,100 52,068 
KEEPER eee ra is e 200 11,568 500 14,984 
Germans. Federal Republic o EM lec 15 1,415 s E» 
6111 = Rak 3 9,329 550 47,483 
CCC! —W—W jum 3,715 252,225 1,000 34,638 Ms e" 
United Kingdom ~- -—-----------——-—- 126 54, 459 483 110, 940 68 24,394 
Total eu AAA euet rut 8,841 306,684 1,701 167,890 3,218 138,929 
Other rare-earth metals 
PAZ nee uE mam cd 8,000 11,616 T" m. — — 
9 Federal Republic oft 11 900 168 10,848 5 , 225 
United Kingdon. 22-0 75. 2 454 25 2,874 ae pe 
Total ͤ A 8,013 72,970 193 13,722 51 3,161 
Ferrocerium and other pyrophoric alloys 
e ß uu e == sz 840 13,314 2,367 33,340 
Belgium __ _ _ oett 208 1,400 =s A" Loos MET 
Brazil cune we PON 6,725 102,818 14,954 212,450 
o MN 43,283 633,108 50,443 145,169 47,968 571,079 
Germany, Federal Republic of NM 22 100 1,854 462 7,266 
BLY) ESEE EDD noe ES Bs PM 6 286 
apan o cl ec uA uec UE 21,319 255,248 23,741 332,733 19,375 257,589 
United Kingdom 507 12,054 1,310 53,287 606 0,163 
Total. cl ee eh ee t dua 65,317 901,810 83,159 1,249,175 85,738 1,092,173 
NA Not available. 
WORLD REVIEW 


Bastnasite was the world’s principal 
source of rare earths. It was mined as a A major secondary source of rare earths 
primary product in the United States and was monazite, a byproduct of minerals 


as a byproduct of iron ore mining in China. 
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sands mined for titanium and zirconium in 
several countries and for tin in Malaysia 
and Thailand. Small quantities of rare 
earths were also obtained from the yttrium- 
rich minerals sands byproduct, xenotime. 
The United States, Australia, India, Brazil, 
China, and Malaysia were the major rare- 
earth preducing countries. 

Australia.—Australia’s largest minerals 
sands production, including monazite, came 
from the State of Western Australia. The 
States of Queensland and New South Wales 
also produced monazite. Production of mon- 
azite for the first half of 1982 was 4,991 tons. 

Legislation enacted by the Government of 
New South Wales, because of environmen- 
tal concerns, curtailed minerals sands min- 
ing in newly created parks at yearend. The 
only exception was the Bridge Hall deposit, 
which was scheduled to close by mid-1983.* 
The Minerals Sands Producers Association 
considered the increasing restrictions exces- 
sive in view of improved environmental 
controls and land rehabilitation programs. 

Australia’s Bureau of Minerals Resources 
reported that on the basis of known deposits 
and projected output, 70% of Australia’s 
demonstrated economic resources would be 
depleted by the turn of the century.“ Miner- 
als sands reserves may actually be depleted 
sooner because substantial reserves have 
been withdrawn from mining for environ- 
mental and other considerations.* Australia 
has produced 102,000 tons of monazite since 
1950. The latest estimate by the Bureau of 
Mineral Resources of demonstrated eco- 
nomic resources of Australian monazite was 
334,000 tons. 

The U.S. Department of State denied 
assistance to Dillingham Corp., a U.S. com- 
pany, in its claim for compensation from 
the Australian Government for halting 
minerals sands mining on Fraser Island, 
Queensland, stating that it was a private 
matter between Dillingham and the Austra- 
lian Government. Dillingham indicated 
that it is prepared to take its case to the 
International Court of Justice if necessary.* 

The Australian Railways Union banned 
the handling of monazite, which, contains 
slightly radioactive thorium, because of 
what the union considered to be insufficient 
safeguards on its use.“ Employees at the 
Transport Workers Union agreed to move 
the monazite by road after health assur- 
ances were given by Allied Eneabba Pty. 
Ltd., which mines the minerals sands at 
Yeelirrie, Western Australia. The Austra- 
lian Waterside Workers Federation also 
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refused to handle monazite. Their ban, how- 
ever, was lifted, and shipments resumed 
after safeguards were initiated. Union 
workers were instructed to wear badges to 
monitor radiation levels during transport." 

Mineral Deposits Ltd. reportedly re- 
linquished prospecting rights over a large 
area of Moreton Island, Queensland, despite 
indications of the existence of a minerals 
sands ore body. More than one-half the total 
area of the island is available for declara- 
tion as a national park.!? 

Renison Goldfields Consolidated Ltd.’s 
(RGC) subsidiary, AMC, was undergoing a 
major reorganization, reportedly because of 
weak markets and escalating costs in min- 
erals sands production. According to RGC’s 
annual report, production was cut back 
at Capel, Western Australia, and North 
Stradbroke Island, Queensland. In addition, 
mining operations at Medowie and Jerusa- 
lem Creek, New South Wales, and process- 
ing operations at Hexham, New South 
Wales, and Southport, Queensland, were 
closed. Capital improvements were planned 
for facilities at Eneabba in Western Aus- 
tralia, and at Green Cove Springs, Fla., in 
the United States. AMC’s head office was 
moved to Perth, Western Australia. 

Brazil.—Production of various rare-earth 
materials, in kilograms, was as follows: 


Year Carbonate Chloride Oxide 
1977 7,210 2,527,455 16,926 
1978 ________ 7,000 2,799,000 1,000 
199 — 14, 000 2,725,000 16,000 
19800 5,750 2,071, 456 11,716 
1981 c 5,550 1,910,100 21,605 

TRevised. 


According to Anuário Mineral Brasileiro 
1982, measured reserves of monazite were 
21,053 tons with a rare-earth oxide content 
of 16,199 tons. The largest reserves, 20,036 
tons of monazite, were located in the Sáo 
Joao da Barra region in the State of Rio de 
Janeiro. Monazite concentrate production 
in 1981 was 360 tons from the State of 
Espirito Santo and 2,100 tons from the State 
of Rio de Janeiro. 

Canada.—Iron Ore Co. of Canada an- 
nounced the discovery of a yttrium-beryl- 
lium-zirconium deposit northeast of Schef- 
ferville, Quebec, near Strange Lake. The 
company plans to spend Can$4 million in 
1983 for further exploration at the Strange 
Lake deposit and for a pilot plant. 

China.—A new rare-earth processing 
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plant reportedly began production in the 
last quarter of 1982 at Baotou, Nei Monggol 
Autonomous Region. The new rare-earth 
plant of the Chinese Rare Earth Co., No. 3, 
was to produce rare-earth compounds and 
metals. Rare-earth alloys and rare-earth 
ferroalloys were produced at the No. 1 plant 
and No. 2 plant, respectively. Total rare- 
earth reserves for China were reported at 36 
million tons of contained REO, with 90% of 
the reserves located in the Bayan Obo 
region north of Baotou. 

Other plants producing rare-earth prod- 
ucts were located throughout China. 
Plants in Longnan and Xunwu in southern 
Jiangxi Province produced monazite con- 
centrates. In the central region of Jiangxi 
Province at Nanchang, the Cemented Car- 
bide Works produced several concentrates 
and high-purity oxides. High- purity oxides 
and compounds, separated metals, misch- 
metal, rare-earth magnets, and magnet al- 
loys were produced by the Yao Long Chemi- 
cal Plant in the municipality of Shanahai. 
Rare-earth chloride plants were reported in 
Gansu Province and at Urumgi, Xinjiang 
Autonomous Region. Low-purity separat- 
ed rare earths were produced near Shi- 
jiazhuang, Hebei Province, by the Baoding 
Rare Earth Ceramic factory. Mining of 
monazite and high-grade xenotime was re- 
ported in the coastal Province of 
Guangdong with lower grade xenotime op- 
erations located in Henan Province and 
Guangxi Province. 

India.—Indian Rare Earths Ltd. (IREL) 
produced monazite from 429,500 tons of raw 
sand mined in 1981-82.!5 The company also 
processed 3,704 tons of monazite to produce 
3,861 tons of rare-earth chloride. Construc- 
tion work at IREL’s new Orissa Sands com- 
plex in Orissa was in an advanced phase. 
Annual monazite capacity at Orissa will 
reportedly be 4,000 tons. Problems with the 
fabrication contractors were cited as the 
cause for delayed completion of the com- 
plex. 0 

Japan.— Japanese consumption of rare 
earths during 1981 was reported in Roskill’s 
letter from Japan!“ as follows: cerium ox- 
ide, 27,000 tons; lanthanum oxide, 500 tons; 
neodymium oxide, 140 tons (estimated); eu- 
ropium oxide, 3 tons; samarium oxide, 75 
tons; yttrium oxide, 120 tons; mischmetal, 
550 tons; and rare-earth fluorides, 70 tons. 

Japan imported 6,871 tons of rare-earth 
raw materials in 1981 containing an esti- 
mated 4,412 tons of REO.** Imports included 
2,000 tons of bastnasite, 2,219 tons of rare- 
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earth hydroxides, 2,099 tons of rare-earth 
chlorides, and 53 tons of crude yttrium 
oxides. 

Japanese imports of rare earths in 1982 
were reported in the Japan Metal Journal 
as follows: 


tity 

Product (lng) 
Cerium fluoride __ _  _ _ _ 261 
Cerium oxide 57,843 
Lanthanum oxide 82,906 
Yttrium oxide 55,874 
Crude rare-earth chloride 1,584,120 
Ferrocerium ano other pyrophoric alloys _ — 15,978 
Rare-earth m tala including yttrium and 

Scandium. ENE NE AE E ENEE 9,084 


Leading sources of Japanese imports were 
China and France. 

Santoku Metal Industries began produc- 
tion of neodymium oxide and praseodym- 
ium oxide from electrolytic slags and rare- 
earth separation residues on a pilot scale in 
1981. Santoku plans to have full-scale facili- 
ties completed by 1983. The plant has plan- 
ned capacity of 200 to 300 tons of neodym- 
ium oxide and 60 to 70 tons of praseodym- 
ium oxide!* 

Mitsubishi Chemical Industries reported- 
ly completed a rare-earth separation plant 
at its Kurosaki factory. The company plans 
to produce oxides of samarium, gadolinium, 
europium, terbium, and yttrium. 

Nippon Kogyo has reportedly set up an 
electrolysis plant to refine thulium metal at 
Mikaichi. The plant has a design capacity 
to produce 12 tons of thulium metal per 
year.” 

Malaysia.—The Malaysia Mining Corp. 
(MMC) reportedly had the capacity to pro- 
duce 1,500 tons of byproduct monazite per 
year from its tin operations in Perak and 
Selangor States in west Malaysia.? At the 
Berjuntai Tin Dredging Bhd. Mine, one of 
several mines owned by MMC in Selangor, 
dredged concentrate averaged 2.0% mona- 
zite by weight.” 

Thailand.—Production of xenotime in 
Thailand was as follows: 


Quantity 
Year (tons) 
J matt 50 
)J 8 em 
1 SO eg Rae ORE nee aN 6 
0, ee eet u es 52 


United Kingdom.—Steetley Chemicals 
announced the closing of its 1,500-ton-per- 
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year REO plant at Widnes, England.” The 
principal reasons cited for the closure were 
the weak rare-earth market during 1982 
and built-in overcapacity in the industry. 
Other causes for the shutdown were delays 
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in bringing the plant into production, high- 
ly competitive pricing of products in the 
industry, and increased foreign production 
in China, Japan, and France. 


Table 4.—Monazite concentrates: World production, by country! 


(Metric tons) 
Country? 1978 1979 1980 1981P 19829 

Australi o ³ AAA 8 14,992 16,340 14,079 13,251 13,100 
Brazil J ⁰⁰¼ . 8 12,541 1,900 2,582 2,200 2,000 
India! an SZ L 2 SS 2 PPC D 2 8,303 3,254 3,895 3,704 4,000 
Malaysia __ I II I TIT 7 LIII r1,254 542 347 320 450 
Sri 1111 Neto erecta E 213 213 *60 60 
OO nea a ae i ee te M E —— 32 152 *150 100 

United States W W W 
00000 T0 77 90 51 50 50 
d)) EE ee 8 722.380 22,371 20,619 19,735 19,760 


. preliminary. Revised. W Withheld to avoid disclosing company proprietary data; not included in 


Table includes data available through Mar. 28, 1983. 


addition to the countries listed, China, Indonesia, North Korea, the Republic of Korea, and Nigeria may produce 
monazite, but output, if any, is not reported quantitatively, and available general information is inadequate for 


formulation of reliable estimates of output levels. 
Data are for years beginning Apr. 1 of that stated. 
‘Exports. 


TECHNOLOGY 


It was reported that a new flotation 
process was developed in China for benefi- 
ciating polymetallic ores associated with 
the rare-earth deposit at Baotou, Inner 
Mongolia. The flotation process reportedly 
solved the technical problems of separating 
rare earths from fluorspar and separating 
fine-grained iron from iron-containing sili- 
cate minerals. Rare-earth recovery rates 
reportedly were increased as a result of this 
new process. 

Europium oxide-iron cermet was used by 
the United Kingdom Atomic Energy Au- 
thority to build improved reactor control- 
arm plates. The tips of currently used 
cadmium-clad plates are “burned up" from 
high neutron doses, shortening the life of 
the remainder of the plate. Tests with the 
neutron-absorbing europium cermet were 
lower in cost as a result of the extended life 
of the control- arm plates.?* 

Researchers at Los Alamos National Lab- 
oratory developed a new technique for 
separating and analyzing rare earths. The 
process selectively ionizes rare-earth atoms 
using a laser tuned to the characteristic 
wavelength of a specific element. The tech- 
nique may be used to produce ultrapure 
elements, including hard-to-separate rare 
earths, to measure trace amounts or ratios 


of elements, and to determine a nuclear 
weapon's energy yield and performance. 

A synthetic analog of the mineral mona- 
zite was developed to store and safely dis- 
pose of high-level radioactive waste. Re- 
searchers at Oak Ridge National Laborato- 
ry chose the monazite structure because it 
can store large amounts of waste per unit 
volume in a long-term physically and chem- 
ically stable form and can be processed at a 
lower temperature than alternate materi- 
als. Naturally occurring monazite, an ore of 
rare earths, usually contains between 496 
and 10% of the actinide thorium. The syn- 
thetic monazite has been effective in con- 
taining strontium, cesium, and the acti- 
nides.?* 

Haber Inc. was developing a new separa- 
tion process that could be applied to rare 
earths. The process, called electromolecular 
propulsion, will reportedly perform separa- 
tions and purifications that cannot be done 
by conventional solvent extraction tech- 
niques and was expected to speed up separa- 
tions currently carried out by solvent ex- 
traction. 

An improved mirror reportedly was de- 
veloped at Battelle Pacific Northwest Labo- 
ratories using a rare-earth solution. Coating 
the glass substrate with a rare-earth solu- 
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tion before adding the reflective silver coat- 
ing inhibited corrosion that usually caused 
the silver backing to separate. The process 
was developed for solar collecting mirrors 
but may also be used to improve mirrors for 
consumers. 

An analytical method was developed that 
utilizes the luminescent properties of euro- 
pium ions. Europium ions were chelated 
with tetracycline. By measuring the lu- 
minescence of the attached europium, the 
tetracycline content could be quantified. 
This simplified method is reportedly capa- 
ble of detecting tetracycline and its analogs 
in the nanogram per milliliter range.“ 

Thulium was used in a new portable 
blood irradiator to suppress early rejection 
of organ transplants. Developed at Battelle 
Pacific Northwest Laboratories, the irradia- 
tor exposed thulium-169 to a high neutron 
flux to change it to thulium-170. The thu- 
lium-170 emits beta radiation, which irradi- 
ates the blood and lowers the level of white 
blood cells that are responsible for organ 
transplant rejection. 


1Physical scientist, Division of Nonferrous Metals. 
* All uantities are in metric units unless otherwise 


Free on board and/or free into container depot. 

“Values have been converted from Australian dollars 
VVV 
on yearen ore exc rates 

Wall Street Journal. 

5Values have been converted from Australian dollars 
($A) to U.S. dollars at the rate of $A1.019=US$1.00 based 
on yearend 1982 foreign exchange rates from the Wall 
Street Journal. 

Mining Journal. Australia—Beach Sand Miners See 
Better Times. Feb. 26, 1982, p. 157. 

T™Maryborough-Hervey Bay Chronicle. Australian Min- 
eral Sands "Low." Wednesday, May 5, 1982, p. 5. 

5Ward, J. Mineral Sande—A Dwindling Resource? Pres. 
at 11th Bureau of Miner. Res. Symp., Aust. Acad. of Sci. 

*Industrial Minerals (London). Company News and Min- 
eral Notes. T 175, April 1982, p. 134. 

ournal. Labour-Union Ban on Mineral Sands. 

S 21,19 + 44. 
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Rhenium 


By Ivette E. Torres! 


Rhenium was produced by three domestic 
firms in 1982. Two firms recovered rhenium 
from domestic porphyry copper ores, while 
the other recovered it on a toll-conversion 
basis. Consumption of rhenium decreased 
an estimated 11% from that of 1981, to 
5,900 pounds. Imports decreased from 9,669 
pounds in 1981 to 5,369 pounds in 1982. 
The major use continued to be bimetallic 
platinum-rhenium catalysts to produce low- 
lead and lead-free gasoline. The price of 
rhenium decreased throughout the year, 
reaching $350 per pound for the metal and 


$300 per pound for the perrhenic acid by 
yearend. 

Domestic Data Coverage.—Domestic con- 
sumption data for rhenium are developed 
by the Bureau of Mines by means of an 
annual voluntary domestic survey. Of the 
37 operations to which a survey request was 
sent, 70% responded, representing an esti- 
mated 86% of the total consumption shown 
in table 1. The consumption for the remain- 
ing 11 nonrespondents was estimated using 
1981 consumption levels adjusted for de- 
crease in demand by the oil refineries. 


Table 1.—Salient rhenium statistics in the United States 
(Pounds of contained rhenium) 


Stocks, Dec. 31 


1978 1979 1980 1981 1982 
ncs W W W W W 
ENS 12,500 9,500 7,300 6,600 5,900 
ae 449 927 513 580 176 
— 112,042 8,299 4,991 9,089 5,198 
2 W W W W 


*Estimated. W Withheld to avoid disclosing company proprietary data. 


Includes 850 pounds of perrhenic acid. 


DOMESTIC PRODUCTION 


Kennecott Corp., near Salt Lake City, 
Utah, and Duval Corp., near Tucson, Ariz., 
produced rhenium from domestic porphyry 
copper ores during 1982. Rhenium was re- 
covered as a byproduct of molybdenite 
(MoS,) concentrates that are recovered as a 
byproduct of copper. The rhenium resources 
owned by Kennecott are located in New 
Mexico, Utah, and Arizona. Duval's re- 
sources are located only in Arizona. 


Shattuck Chemical Co., a subsidiary of 
Phibro Corp., continued to produce rhenium 
from molybdenite concentrates imported 
mainly from Canada on a toll-conversion 
basis for Utah International Inc. Two other 
producers, M & R Refractory Metals in 
Winslow, N.J., and Molycorp Inc. in Wash- 
ington, Pa., remained idle in 1982 owing to 
lack of demand for rhenium. 
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CONSUMPTION AND USES 


During 1982, the domestic consumption of 
rhenium decreased an estimated 11% below 
that of 1981 to 5,900 pounds. The lack of 
demand for rhenium in platinum-rhenium 
bimetallic reforming catalysts was the main 
reason for the decrease in consumption. 
These catalysts are used by the petroleum 
industry to produce low-lead and lead-free 
high-octane gasoline and account for about 
80% of all rhenium consumption. These 
catalysts compete with monometallic plati- 
num catalysts and with other bimetallic 
catalysts that are used in the reforming 
process. Although the rhenium content 
ranges from 0.25% to 0.9%, by weight, the 
majority of these catalysts contain 0.396 
rhenium and 0.3% platinum using alumina 
(AlzOs) as the support. The characteristics 
that make the platinum-rhenium reforming 
catalysts so attractive include a lower price 
when compared with the monometallic plat- 
inum catalysts, the ability to tolerate great- 
er carbon accumulation, the resistance to- 
ward common poisons like sulfur, and the 
ability to operate at higher temperatures 
and lower pressures. The platinum-rhenium 
catalysts are easily regenerated. The re- 
generation of these catalysts reduces the 
annual demand for output of first-gen- 
eration catalytic feedstock. About 93% 
of the rhenium and 98% of the platinum 
can be recovered in this process. 

In 1982, the total reforming capacity at 
domestic refineries decreased by 2.5% to 


3,880,630 barrels per stream day. Of this 
total, 79.5%, or 3,082,500 barrels per stream 
day, represented bimetallic reforming ca- 
pacity.” 

Of the three basic types of bimetallic 
reforming catalysts, the semiregenerative 
type accounted for 60.5% of the total re- 
forming capacity. This type of catalyst re- 
quires process shutdown for regeneration at 
specified intervals. Cyclic and other types 
(nonregenerative, continuous, and moving- 
bed systems) accounted for 9.8% and 9.2%, 
respectively, of the total reforming capaci- 
ty. An estimated 80% of the total reforming 
capacity employed platinum-rhenium cata- 
lysts. Other applications of reforming 
platinum-rhenium catalysts include the 
production of benzene, toluene, and xylenes. 

About 20% of the total domestic con- 
sumption or an estimated 1,200 pounds of 
rhenium was used in the form of powder or 
alloys. The major portion of rhenium was 
contained in tungsten-rhenium and mo- 
lybdenum-rhenium alloys. When alloyed 
with other metals, rhenium improves their 
mechanical and electrical properties, acid 
and heat resistance, wear and corrosion 
resistance, and durability. Rhenium was 
used in the manufacturing of thermocou- 
ples, ionization gauges, electron tubes and 
targets, metallic coatings, semiconductors, 
heating elements, high-temperature nickel- 
based alloys, vacuum tubes, mass spectro- 
graphs, and electromagnets. 


PRICES 


In 1982, the price of rhenium and its 
products continued to decline. This trend 
began during the second half of 1980 after 
the price of rhenium reached a record high, 
which encouraged the recycling of bimetal- 
lic platinum-rhenium reforming catalysts 
by the oil industry. The decline was fur- 
thered by a decrease in gasoline demand 
that still prevails. During the first quarter 
of 1982, the average price of rhenium metal 


was about $525 per pound. By the middle of 
the year, the price decreased to about $425 
per pound, dropping to approximately $350 
per pound by yearend. The price of perrhe- 
nic acid was about $460 per pound during 
the first quarter and decreased to about 
$360 per pound by the middle of the year, 
reaching an average $300 per pound by the 
end of the year. 


FOREIGN TRADE 


U.S. imports for consumption of rhenium 
totaled 5,369 pounds, a decrease of 44.5% 
from that of 1981. Ammonium perrhenate, 
with 5,193 pounds of metal content, was the 
main form of rhenium imported. This repre- 
sents a 42.9% decrease from that of 1981. 


The value of these imports was $803,000. All 
imports of ammonium perrhenate originat- 
ed from Chile (89%) and the Federal Repub- 
lic of Germany (11%). Imports of rhenium 
metal totaled 176 pounds, which represents 
a 69.7% decrease from that of 1981. The 


RHENIUM 


value of these imports totaled almost 
$88,000 and all but 2 pounds originated 
from the Federal Republic of Germany. 

The import duty on ammonium perrhe- 
nate from countries with most-favored- 
nation status was 3.7% ad valorem; the 
import duty from countries with non-most- 
favored-nation status and least developed- 
developing countries (LDDC) was 25% and 
3.1% ad valorem, respectively. The duty on 
rhenium metal from countries with most- 
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favored-nation status was 4.5% ad valorem 
for unwrought metal and 7.7% ad valorem 
for wrought metal. The duty on wrought 
and unwrought metal from countries with 
non-most-favored-nation status was 45% 
and 25% ad valorem, respectively. For the 
LDDC, the duty on wrought metal was 5.5% 
ad valorem and 3.7% ad valorem on the 
unwrought metal. The duty on waste and 
scrap has been suspended indefinitely. 


Table 2.—U.S. imports for consumption of ammonium perrhenate, by country! 


(Rhenium content) 
1978 1979 1980 1981 1982 
Country Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- tity (thou- 
(pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) 
Chile 5,855 $889 4,335 $1,880 2,049 22,775 5,767 $2,401 4,609 $669 
Germany, 
Federal Re- | 
ublic of 26,187 1.512 3,898 1.854 2,721 4,720 3,322 896 584 134 
Poland M et 66 25 = = E 9 HR Et "D 
U.S.S.R ... ue A P a 135 229 Be 3 t Qs 
Yugoslavia _ E EM NC 86 165 OE = es es 
Total... 12,042 2,401 8,299 8,259 4,991 1,889 9,089 3,297 5,193 803 
1 Adjusted by the Bureau of Mines. 
2Includes 850 pounds of perrhenic acid. 
Table 3.—U.S. imports for consumption of rhenium metal, by country 
1978 | 1979 1980 1981 1982 
Country Gross Gross Gross Gross Gross 
weight Value weight Value weight Value weight Value weight Value 
(pounds) (pounds) (pounds) (pounds) (pounds) 
Belgium- 

Luxembourg 15 $6,075 M pu S zc e S ER Ls 
France ee aa 238 $97,836 100 $43,587 Bn ES Ms = 
Germany, Federal 

Republic of... 494 161,920 468 426,735 390 539,985 578 $573,009 174 = $87,413 
USSR.....- m es 220 82,594 2o ae fa ees a P 
United Kingdom _ eae ee one Eo 28 84,135 DET ei 2 556 
Other! = = 1 478 == du. t d 1,429 es 8 

Total 449 167,995 927 607,643 513 667,707 580 574, 438 176 87,969 
1Includes Austria and Switzerland. 
WORLD REVIEW 


World production of rhenium in 1982 was 
estimated to be 29,800 pounds, exclusive of 
U.S. production. Rhenium was recovered 
from byproduct MoS, from porphyry copper 
deposits in Canada, Chile, Peru, the 
U.S.S.R., and the United States. The only 
exception is in the U.S.S.R. where rhenium 
was also recovered as a byproduct from the 


Dzhezkazgan sedimentary copper deposit in 
Kazakhstan. Rhenium metal and com- 
pounds were produced from concentrates in 
Chile, France, the Federal Republic of Ger- 
many, Sweden, the U.S.S.R., the United 
Kingdom, and the United States. 
Canada.—Utah International, the owner 
of the Copper Island Mine in British Colum- 
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bia, continued to be the sole producer of 
rhenium in Canada during 1982. The rhe- 
nium was contained in MoS, concentrates 
from copper mining and averaged about 
1,000 parts per million. One-half of these 
concentrates was sent to the Federal Re- 
public of Germany and the other one-half, 
to the United States for rhenium recovery. 
About 60% of the total rhenium recovered 
was returned to Canada to be marketed in 
the form of perrhenic acid. Rhenium pro- 
duction in Canada for 1982 totaled 4,300 
pounds compared with the revised 1981 
production figure of 4,045 pounds and was 
returned to Canada to be marketed.? 
Chile.—Chilean production of rhenium in 
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1982 was estimated at 10,000 pounds, the 
largest amount produced by a market econ- 
omy country. The Corporación Nacional del 
Cobre de Chile continued to mine all Chil- 
ean rhenium associated with MoS, from its 
copper deposits. Recovery of rhenium in 
Chile was done by the independent convert- 
ing facility Molibdenos y Metales S.A. on a 
toll basis. Chilean MoS, was roasted and 
rhenium produced in the Federal Republic 
of Germany and the United Kingdom. Oth- 
er rhenium resources in Chile are associat- 
ed with MoS, in porphyry copper ores at 
Los Pelambres, Quebrada Blanca, El Abra, 
and the Disputada de las Condes Mines. 


TECHNOLOGY 


A method of recovery and refining of 
rhenium, tungsten, and molybdenum from 
tungsten-rhenium and molybdenum alloy 
scrap was developed at the Oak Ridge Na- 
tional Laboratory in Oak Ridge, Tenn.‘ The 
method consists of oxidizing the scrap with 
pure oxygen gas in a closed reaction tube to 
form a volatile rhenium oxide, which is 
removed as a condensate. The tungsten and 
molybdenum oxides in the residue can 
subsequently be separated. The process is 
reportedly simple and inexpensive, gives a 
high recovery rate, and generates no envi- 
ronmental pollutants. 

The platinum-rhenium, platinum-irid- 
ium, and platinum reforming catalysts were 
compared in a study conducted by Exxon 
Corp. on the basis of their nature, selectiv- 
ity, and activity in the reforming proc- 
ess. The study concluded that when both 
platinum-rhenium and platinum- iridium 
catalysts were used in the reforming sys- 
tem, because of the difference in their 
selectiveness, the performance of the sys- 
tem would be improved by increasing the 
yield of all desirable products. 

Different procedures to produce a rhe- 
nium coating that would prevent corrosion 
on the fluorine-hydrazine rocket-engine 
thrust chambers were tested by the Illinois 


Institute of Technology Research Institute.* 
The emphasis of this program was directed 
toward the plasma-arc deposition and ex- 
ploratory laser melting. Optimum spraying 
parameters were developed for the plasma- 
arc deposition that included high-purity 
powder size, standoff distance, coating 
thickness, substrate backside, post-spray 
heat treatment, and linear travel rate. The 
exploratory laser melting trials resulted in 
poor wetting of the surface by liquid rhe- 
nium. A sodium carbonate-sodium borate 
mixture was tested to improve wetting but 
failed the test. Means of improving wetting 
characteristics would have to be developed 
before this technique can be used for this 
application. 


1Physical scientist, Division of Ferrous Metals. 

20i] and Gas Journal. V. 81, No. 12, Mar. 21, 1983, 
pp. 126-153. 
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Salt 


By Dennis S. Kostick! 


Although total domestic production of 
salt in 1982 was at the lowest level since 
1966, apparent domestic consumption was 
essentially unchanged from the revised 
1981 level. As indicated in table 1, salt 
production and salt sold or used by produc- 
ers have been decreasing since 1979 because 
of unusual periods of mild winter weather, 
reduced demand for chloralkali-based prod- 
ucts, and consumer attitudes regarding salt 
in processed foods. 


Domestic Data Coverage.—Domestic pro- 
duction data for salt are developed by the 
Bureau of Mines from two voluntary sur- 
veys of U.S. operations. Typical of these 
surveys is the salt company survey. Of the 
49 companies to which a survey request was 
sent, 100% responded, representing 100% of 
the total production shown in table 1. Three 
producers reported no production of salt in 
1982. 


Table 1.—Salient salt statistics 
(Thousand short tons and thousand dollars) 


United Seri 


Goaan s Goad coe. ga uteni pi 
World: Production 


*Estimated. Preliminary. "Revised. 
1Excludes Puerto Rico. 
Legislation and Government Pro- 


grams.—The Food and Drug Administra- 
tion proposed that food manufacturers dis- 
close the salt content in certain processed 
foods by 1985. The action would also define 


1978 1979 1980 1981 1982 
42,878 46,317 41,483 738,899 37,651 
42,869 45,793 40,352 88,907 37,880 
$499,345 $538,352 656,164 "$637,568 $671,096 
776 6 831 71,046 1,001 
$9,795 $9,025 $12,829 1817, 429 816.647 
5,380 5,275 5,263 14,819 5,451 
$34,247 $40,860 $44,071 1844, 523 $56,184 

41,418 50,971 44,784 42,180 42, 

"185,462 191,173 185,626 187,781 186,005 


the conditions under which manufacturers 
can use the terms sodium free, low 
sodium," reduced sodium, and “moderate- 
ly low sodium" on labels. 


DOMESTIC PRODUCTION 


The total quantity of domestic salt sold or 
used by producers decreased slightly in 1982 
compared with that of 1981. In 1982, 46 
companies operated 87  salt-producing 
plants in 16 States. Eight of the companies 


sold or used over 1 million short tons each, 
accounting for 74% of the U.S. total. 

The five leading States in quantity of salt 
sold or used follow: 
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Percent of total 

State — — 

1981 1982 

Louisiana __________________ 32 32 

TOXAS oe Pea om E 8 22 20 

New York __________________ 14 16 
Big emu 9 
hd v oo RE oe 6 

Other States 17 18 

Total 2 le on A 100 100 


The percentage of salt sold or used by 
domestic producers, by type, follows: 


Percent 

1981 1982 

Salt in bri ne 
Mined rock salt 31 36 

Vacuum pan salt and grainer or 

open pan salt 10 10 
80 vaporated salt! 6 6 
zee ciere ncs 100 100 


Although the weather during the first 
quarter of 1982 was unseasonably mild 
compared with previous years, frequent oc- 
currences of freezing rain in the Northeast 
and the North-central United States ne- 
cessitated *he application of large quanti- 
ties of rock salt for highway deicing. During 
the summer, State and municipal govern- 
ments purchased additional rock salt in 
anticipation of severe weather at yearend. 
However, the unexpected mild weather dur- 
ing the last quarter stifled rock salt con- 
sumption, left consumers with excessive 
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inventories, and brought production to a 
standstill. The Detroit Mine of Internation- 
al Salt Co. at Melvindale, Mich., was partic- 
ularly affected because about 8096 of the 
mine's output was for highway deicing. To 
obtain additional revenue to minimize 
worker layoffs and to promote a positive 
image of salt to the public, the company . 
conducted underground tours for visitors. 
The tours were an overwhelming success 
and were scheduled to continue into 1983.? 

International Salt and its Canadian sub- 
sidiary, Iroquois Salt Products Ltd. of Mon- 
treal, Quebec, Canada, signed a long-term 
agreement to purchase and distribute salt 
from Potash Co. of America (PCA). PCA was 
scheduled to produce rock salt by yearend 
at its new potash mine near Sussex, New 
Brunswick, Canada. 

Diamond Crystal Salt Co. signed an 
agreement to solution mine subterranean 
salt beds in Michigan to provide cavities for 
underground storage of gas for Consumers 
Power Co., a local utility company that 
owned the salt deposit. In return, Diamond 
Crystal would use the recovered brine as 
feedstock for evaporative salt production, 
thereby reducing brine production costs.* 

Puerto Rico.—Cabo Rojo Enterprises in 
Salinas planned to increase solar salt pro- 
duction from 16,000 to 32,000 tons per year 
by 1983. The company sold solar salt to the 
following consuming sectors: pharmaceuti- 
cals, petrochemicals, tuna packers, feed 
mills, sugarmills, and leather tanning 
plants.5 


Table 2,—Salt sold or used by producers in the United States,’ by recovery method 
(Thousand short tons and thousand dollars) 


ey method | 1981 1982 
Quantity Value Quantity Value 
Evaporated: 
ulk: 
Open pan or grainer and vacuum paunua?t 3,500 278,878 3,391 298,762 
n] ign i ede i ER S ere CN PE aN NE EOE 2,298 42,176 2,441 ,960 
Pressed blocks _— ----------------r----—--—--—— 404 26,099 430 28,466 
Total ccna ] AAA A oe muu 6,201 1347, 153 6,262 866,187 
Lotus CURT y N A ma ma Z l a n aus 11,809 162,457 13,460 187,077 
Pressed blocks „„ 62 14,723 72 5,592 
I , Toal c aot puru ua 11,871 167,179 13,532 192,670 
Salt in brine (sold or used as such) ____________________ _ 20,835 T123,235 18,086 112,239 
Grand total?__________________________-_ 38,907 T637,568 31,880 671,096 
"Revised. 
1Excludes Puerto Rico. 


Data may not add to totals shown because of independent rounding. 
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Table 3.—Salt sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


8 1981 1982 

Quantity Value Quantity Value 
Kansas’ .— ⁵ĩi²ůi“. d a Se ete EE. 11,410 760.148 1,588 71,826 
Louisiani —— en eo ð . mom oie sss 12,565 1114, 476 12,172 117.569 
CCʒf ³ꝛ.0.¹ . e a tA 2,821 108,298 ,002 106,303 
NewYOrk- ne ni SSD ei e c 5,597 108,668 6,205 117,718 
"SEMEN A a Ad ³ ⁰⁰y E De ia cael ; 90,254 3,514 90,572 
JC ] oe So hachas ma asses s esa ERES 8,897 84,240 7,421 82,805 
isla d Le 0ł r k Some ee eee 1,072 21,775 ,221 29,210 
West Virginia -———-------------------—---——-————— 63 W 941 W 
JJ S S net S RPM I NOSE ⁵ĩðâ 8 2,974 159,713 2,810 61.093 
17;ͤ; ³ꝛ˙·¹iim ð i eet 38,907 7 3637,568 37,880 671,096 
Puerto Riooͤ ) 8 144 16 290 


*Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” 

1Quantity and value of brine included with “Other.” 

3Includes Alabama, Arizona, California, Colorado, Kansas (brine only), Nevada, New Mexico, North Dakota, Oklahoma, 
and items indicated by symbol W. 

*Data do not add to total shown because of independent rounding. 


Table 4.-—Evaporated salt sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


Sinks 1981 1982 
Quantity Value Quantity Value 

Kansas __ LAE E eS Saa Swati s ass 901 154,247 914 64,863 
Louisiana -_ _ _ _ _ 232 21,870 28 22,990 
pag. a Sk A a nes as aa 8 1,148 89,442 1,112 93,796 
New York. u ⁰˙¹˙³à] he inc deu ae 649 151,394 616 52,588 
Uub MICE ß alegre ey eg 1,034 21,478 1,181 22,847 
Other 2, 238 7108, 723 2,152 109,103 

Total -2 uc ²ñ ꝰ per LOS Lus C u 6,201 1347, 153 6,262 866,187 
Puerto Rico m — 8 144 16 290 


*Estimated. ‘Revised. 
Includes Arizona, California, Hawaii, New Mexico, North Dakota, Ohio, Oklahoma, and Texas. 
Data may not add to totals shown because of independent rounding. 


Table 5.—Rock salt sold by producers in 
the United States 


(Thousand short tons and thousand dollars) 


Year Quantity Value 
1978 METERS 14,688 150,794 
1919. oh a E S ee e 14,891 152,192 
! 8 11,806 176, 541 
C ·˙ Ree 11,871 7167, 179 
1982 13, 532 192,670 


Table 6.—Pressed-salt blocks sold by original producers of salt in the United States 
(Thousand short tons and thousand dollars) 


Year From ri lt From rock salt Total 
Quantity Value Quantity Value Quantity Value 
/;ö%ÜC ere NE RCO OP een usa as 381 20,625 58 8,041 439 23,666 
11ôÜĩÜ5˙ ði˙ ñ ĩðv . a ae CUN 391 19,727 64 3,987 455 23,714 
1980. — c ⁰:umt tr r SU Z g M s wa 393 24,412 65 4,502 458 28,914 
J aaa, he 8 404 26, 099 62 14,723 466 130,822 
17h;ĩõÄÜ˙§é5 ũ. mꝶmꝶꝶꝶqF²ꝛꝶ⁵ꝶꝶmꝶmZ ate 430 28,466 72 5,592 1501 34,058 


"Revised. 
1Data do not add to total shown because of independent rounding. 
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Table 7.—Distribution of salt sold or used by producers in the United States, 


by consumer or use 
(Thousand short tons) 
Evaporated 
Vacuum : 
Rock Brine Total! 
Consumer or use pans Solar 
open pans 
1981: 
Chlorine, caustic soda, soda ass 1100 1646 71,978 719,517 122,241 
All other chemicals _ _ 214 207 568 789 "1,728 
Textile and dyeing____ _ _ T106 723 51 u 180 
Meatpackers, tanners, casing manufacturers T157 177 256 = 1491 
Daity-- ⁵ %Üð”i ð ñ ę Pai uo 176 r 8 Me T88 
Canning... n ee hd ir r121 140 70 as 280 
JI L; E EEN SOA T E Se 2 a r79 r23 7 est 109 
Flour processors (including cereal) _ ___ _ _ _ _ E r23 17 s 82 
Other food processing 1175 122 5n 1222 
Feed dealers ___ _ _ r869 r371 r407 D "1,147 
Feed mixers______________________ r227 1108 312 pe 646 
7%/ôöĩ5174 149 W 228 W 1299 
Rübbór- onc a u Lu ZE z sS r50 W 8 1113 
Oil ma puta vv.. r102 r836 98 r283 ™820 
Paper and pulp W 57 130 W 1246 
Water softener manufacturers and service 
companies 1273 TW 218 TW 7700 
Grocery stores 1731 1111 179 M 71,021 
Highway uss 76 7113 16,537 I "6,7 25 
U.S. Government __ T16 149 62 (2) 126 
Distributors (brokers, wholesalers, etc.) 7500 w 574 W 71,425 
Miscellaneous and undistributed? |... _ _ _ _ 1214 1744 1760 1677 11,695 
% er nuuc T 43 678 T 42 954 T 412,488 T 421,216 r 540.336 
1982: 
Chlorine, caustic soda, soda ash _- 111 290 1,296 16,881 18,578 
All other chemical 255 119 849 142 865 
Textile and dyeing. gg 100 11 54 PX 165 
Meatpackers, tanners, casing manufacturers 8 n a === e 
Canning - o ee mese miu usua 105 19 80 8 204 
Baking : . A m 101 2 6 M 109 
Flour processors (including cereal) _ __ —_— _ — 64 1 18 ore 83 
Other food processing 193 44 30 — 267 
Feed dealeer s 393 205 374 NN 972 
Feed mixer 225 134 340 —— 699 
Metalg ae lct uem W 45 212 W 294 
e e 6 5 W 51 
)!; ĩð u UM 126 323 77 509 1,085 
Paper and pulp 25 150 W 
Water softener manufacturers and service 
companies 276 225 205 12 718 
Grocery stores 745 102 E 1,058 
hway une W 392 8,656 W 9,057 
U.S. Government 20 W 123 W 152 
istributors (brokers, wholesalers, etc.)) 605 W 806 W 1,720 
Miscellaneous and undistributed? .. | _ _ _ _ 160 540 644 545 1,448 
Total iti x neri BO 43,734 42,510 413,926 418,088 538,310 
"Revised. W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous and 
undistributed.” 


Data may not add to totals shown because of independent rounding. 

Lees than 1/2 unit; included with Miscellaneous and undistributed.” 

*Includes withheld figures and some exports and consumption in overseas areas administered by the United States. 
*Differs from totals shown in tables 2, 4, and 5 because of changes in inventory. 

‘Differs from totals shown in tables 1, 2, and 8 because of changes in inventory. 


NOTE: Additional imported salt distributed by end use shown in table 14. 
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Table 8.—Distribution (shipments) of evaporated and rock salt! in the United States, 


by destination 
(Thousand short tons) 
1981 1982 
Evaporated Evaporated 
Destination Vacuum Vacuum 
Rock Rock 
pans 
Pd Solar And Solar 
open pans open pans 

Alabama 136 W 541 50 513 
Al aka 5 6 = W 10 Ee 
11 125 141 W 11 60 3 
Arkansas __ _ _ 3 tog W 37 34 W 59 
California 2 2 LLL L2 2c cllc 2L 1228 184 W 142 702 W 

Colorado ___ _ _ _ 148 7105 36 2⁵ 122 
Connectiſunlrlrrnrnr! LLL L2 LL T16 113 138 12 18 210 

Delaware _______________________ T3 19 210 8 120 
District of Columbia W W ] W W 
Florida ---—-—---------------———— r75 170 52 74 50 43 
Georgia 155 r35 71 62 W 79 
Hawaii u ²àu ĩ⅛ð K ee ee es W "MS XN 2 W EN 
Idaho — e ncncute m 16 161 W 5 72 W 
Illindis —— neos 1256 T96 1,042 869 42 1,380 
22 : 1163 W 551 168 12 678 
loji 2 ooo ⁰g DOS ee re T138 147 231 146 29 321 
Kansas ___-—------------------—- r ro 193 100 10 239 
Kentucky _.____________________-_ r38 W 1560 44 1 394 
Louisiana __ _ _ 149 W 455 58 W 370 
Maine "E" "T 1 110 7 W 156 
eee . 142 1140 96 44 237 92 
usetts — i te T. 1. T 145 360 36 88 414 
Michigan: 1139 r37 1 1203 215 W 1,348 

Minnesota. 1130 174 338 141 79 
Mississippi- /«[Üͤõöè ↄ ̊ % ⅛ . 88 21 e 139 20 Lr 93 
JJ ˙ AAA 180 181 278 105 14 515 
Montana.. 127 153 W 4 70 5 
Nebraska ______________________~_ r64 r57 96 99 60 121 
Nevada. l l l w T190 W W W W 
New Hampshire __________.__-_--..- r3 W W 2 W W 
New Jerseoe 7 7130 1202 277 119 141 377 
New Mexick oo 10 7116 26 8 W 80 
New VorKkK·kKkkk T199 1119 71,831 211 63 2,125 
North Carolina. 1112 50 110 146 102 100 
North Dakota - -- _ _ T98 r67 d 39 60 7 
ONG LLLI eui oT MES r 7 11,431 326 21 1,609 
Oben 152 18 77 51 18 74 
BO n En maa ua Esas Sumu Saa Aaa 23 223 W 11 228 W 
Pennsylvania - ------------------—- r188 1114 979 157 162 972 
Rhode Islandgdgdg 2... r7 78 9 5 85 3 
South Carolina ______________-____ _ r47 W 19 34 10 17 
South Dakota____________________~- 153 131 32 42 26 34 
Tennessee 186 ee 332 62 AM 897 
Tora- ar ee eae uyo a Ue T164 69 231 154 64 226 
!!!! 8 129 1233 W 5 275 W 
Vermont 6 89 115 6 1 183 
F/ AAA aeu 186 57 168 65 172 146 

Washington ____ 143 1669 W 15 258 
West Virginia 117 4 1224 15 W 112 
Wisconsin ___...__________________ r200 18 T648 203 12 832 
Wyoming ---------------------—- W 27 W W 87 2 
OC uu uz s s y Se in pet r57 r355 r657 32 651 853 
%%%%%%ö˙¹ðb60iWW i 13.691 14,519 713,966 3,745 4,182 15,552 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” 

Each salt type includes domestic and imported quantities. 

Includes shipments to overseas areas administered by the United 3 Puerto Rico, exports, some shipments to 
unspecified destinations, and shipments to States indicated by symbol W 
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CONSUMPTION AND USES 


Although domestic production declined in 
1982, apparent consumption remained at 
the 1981 level because of increased salt 
imports. Salt consumption in the chloralka- 
li industry decreased 16% because of the 
reduced demand for certain chloralkali- 
based products such as polyvinyl chloride 
and glass. Production of chlorine gas, caus- 
tic soda, and metallic sodium, in thousand 
tons, in 1982, as reported by the U.S. De- 
partment of Commerce, Bureau of the Cen- 
sus, was as follows: 


Domestic and imported salt distributed by 
producers for highway use, as shown in 
tables 7 and 14, respectively, increased 45% 
from 1981 to 1982 despite the relatively 
mild winter weather. The frequency but not 
the magnitude of snow and freezing rain 
storms in certain regions, as well as sizable 
State and municipal government invento- 
ries of salt, contributed to the apparent 
increase in consumption of deicing salt. An 
estimated 40% to 50% of the salt sold for 
highway use in 1982 was still in inventory 
by 1983. 

The 1981 data in tables 7 and 8 were 


r e. e 
1981 1982 revised because some companies had pre- 
Chlorine gas (100%) . __ _ _ _ _ _ _ _ _ 767 9,120 viously reported inaccurate data. 
ium hydroxide, liquid (100%) . 10,414 9,141 
Metallic sodium 109 103 
"Revised. 
STOCKS 


Total yearend salt stocks of producers 
increased slightly to 3.4 million tons in 1982 
compared with 3.2 million tons reported in 


1981. Most stocks were in the form of rock 
and solar salt. 


PRICES 


The average values of different classes of 
salt, f.o.b. works, as reported by producers 
follow: 


The following yearend 1982 salt prices, 
which were unchanged from those of 1981, 
were quoted in Chemical Marketing Re- 
porter:* 


Per ton Salt, evaporated, common, 80-pound 
198] 1982 , carlots or truckloads, 
North, works, 80 pounds $3.00 
Rvacseated: Salt, chemical-grade, same basis, 80 pounds_ _ 3.20 
apan orgrainerandvacuum 1 % Saltrock pediam coarse, same bans, 07 205 
Solar 18.35 18.01 Bulk, same basis, per ton 2009 
Pressed blocks, all sources 66.14 67.84 
Rock salt, bulcksssͤ 18.76 13.90 
Salt in brine_________________ T5.91 6.21 
Revised. 
FOREIGN TRADE 


Exports of salt from the United States 
decreased slightly in 1982, as shown in 
tables 1 and 10. Approximately 96% of the 
salt was shipped to Canada, with minor 
amounts exported to Mexico, Saudi Arabia, 
Australia, and Iraq. 


U.S. imports of salt increased 26% in 
1982, as shown in tables 1 and 11 through 
13. Imports from Canada of mainly rock salt 
and imports from the Bahamas and Mexico 
of solar salt represented about 80% of the 
total. 
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Table 9.—Salt shipped to the Commonwealth of Puerto Rico and overseas areas 
administered by the United States 


1981 1982 
Area Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
, x Lem het Sa 10,512 $9,144 65,000 $8,450 
Virgin Islanldzd eee 3 1 2 1 
Table 10.— U.S. exports of salt, by country 
(Thousand short tons and thousand dollars) 
sue 1981 1982 
9 Quantity Value Quantity Value 
C m:::: ³o˙˙. w at E 1 57 (1) 53 
CC ⁵¹¹iQAA 6 Lb pe (1) 9 4 69 
Bb ↄ ( ⁵³⅛ð cU ucR e 1 193 1 188 
Canada — o ne i mm c Sa eo Cau aya: 1,011 11,818 957 11,550 
Costa Rica ß LLL i er e i 1 78 () 24 
Denmark L mu yes mt 8 (1) 88 1 55 
Germany, Federal Republic ß (1) 1 (1) 6 
Höndüras . . —— ne (1) 23 1 32 
Hong Kong. ee ee ee ⁵ (1) 26 (4) 20 
; a ³ ¹ w... Fa ec eet ee Sg S3 rg 11,604 2 790 
N ͥ ⁰ / AAA Bed og later ee hs 1 10 
MeXICÓ liue S s 88 3 899 14 456 
Netherlands Antilles (1) 161 (1) 
udi Arabia 12 2,314 10 2,449 
South Africa, Republic adsl 1 14 1 
Trinidad and Tobago (1) 82 ( ) 33 
United Arab Emirates 1 73 (1) 97 
United Kingdom (4) 55 1 67 
hh ⁰³m eise enn otal 1 10 ( 3 
J%%%%ͤ t.! ums 8 15 1518 8 616 
Total. é] ]ʃVuñ ena t ce ei te ee 11,046 117,429 1.001 16,647 
"Revised. 
1Less than 1/2 unit. 


Source: U.S. Bureau of the Census. 


Table 11.—U.S. imports for consumption of salt 
(Thousand short tons and thousand dollars) 


In bags, sacks, barrels, 


Bulk 
Year oF Sr ai (dutiable) 
Quantity Value Quantity Value 
I9ig rca sama tat y A AE der 1 1,760 15,215 139,099 
1980 eee eS oe ⁵ðĩVO ð a a 1 1,478 25,263 242,593 
7õĩ.˙˙ . IBARRA ET 27 1,488 r 34.092 T 343.040 
IUD S o eese azas nspas 8 41 1,613 45,404 454,571 
Revised. 


Includes salt brine 55 Canada through Detroit customs district, 239 short tons ($5,370); from the United Kingdom 
through Washington, D.C., customs district, less than 1 short ton ($344); from Denmark through Cleveland customs 
district, 6 sl. ort tons ($43, 410); from Finland through New York customs district, less than 1 short ton ($949); from Sweden 
through New York customs district, leas than 1 short ton ($637). 

2Includes salt brine from Canada through Ogdensburg, N.Y., customs district, 20 short tons ($1,406), and Detroit 
district, 11,490 short tons ($39,205); from Sweden hron h New York customs district, 36 short tons ($7 27); from Denmark 
through Cleveland customs district, 2 short tons ($20,498); from the Federal Republic of German gi Ai te ugh Boston customs 
district, 2 short tons ($1,774); from Austria through New York customs district, 50 short tons ($500); from Poland through 
Cleveland customs district, less than 1 short ton ($300). 

Includes salt brine from Canada through Portland, Maine, and Detroit customs districts, 25 short tons ($372) and 710 
short tons ($11,452), res gh Boston from Denmark through Cleveland customs district, 72 short tons ($1,437); from the 
United Kingdom thro Boston customs district, 500 pounds ($791); from France through Los Angeles customs district, 
2,012 short tons ($40, 

*[ncludes salt brine an Canada through Portland, Maine, and St. Albans, Vt., customs districts, 26 short tons ($377), 
and 55 short tons ($2,698), respectively; from Chile through Wilmington, N.C., customs district, 100 pounds ($350); and 
from the United Kingdom through Washington, D.C., customs district, 200 pounds ($2,152). 


Source: U.S. Bureau of the Census. 
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Table 12.—U.S. imports for consumption of salt, by country 
(Thousand short tons and thousand dollars) 


Cini 1981 1982 

ee Quantity Value Quantity Value 
PORTER ts u ĩ«7iy ð d HRS 758 6,501 843 7,566 
!ö§Äö . . ĩͤ 8 28 175 147 1,287 
Canada! _____________ m 1,685 16,248 2,155 20,847 
ue MGE IERI SRM en asa S: ee TE 77 554 383 33,850 
J a ee ON Pty 2 68 85 674 
Germans. Federal Republic o᷑ßhꝶne ------ (Š) 88 2 54 
/ ͥ bu ³⁰¹-⁰ mus EL = S osa 430 *669 17 192 
TORO mon ⁰ —VQMA ³o A LL u ua usa 1,828 715,519 1,350 16,522 
Netherlands — —— 2 ne he Se ð reet r $91 51,588 72 1,781 
Netherlands Antilles 149 1,565 112 1,184 
Spaih oeeo 2. 2 ³¹-A.w--. y y y eL *90 4753 250 2,826 
Tunisia________________ 61 31 222 
Other ou ³⁰ r 6m. Lor a mea RD r 795 r 7386 84 $289 
Total x ml e eum ner — — 14,319 144,523 5,451 56,184 

An 1 98 des C district, 25 short tons ($372), and Detroit custo 
1 1, inclu salt j sho ns an i ms 
district, 7 10 short tons Gil, 4555 salt in sacks, and barrels nine different customs districts amounted to 204 


short tons ($1,079,143). In 1982, includes salt brine through Portland, e, customs district, 26 short tons ($377), and St. 
Albans, Vt., customs district, 55 short tons ($2,698). 

?Includes salt brine through Wilmington, N.C., customs district, 100 pounds ($350). 

Less than 1/2 unit. 

“Includes salt in bags, sacks, and barrels through Boston and New York customs districts, 24 pounds ($3,351). 

sIncludes salt in bags, sacks, and barrels through See customs district, 87 pounds ($15,775). 
coun salt in bags, sacks, and barrels through Portland, Maine, Boston, and Chicago customs districts, 3 short tons 
oa salt brine through Cleveland customs district, 72 short tons ($92,809), and Boston customs district, 500 pounds 


“Includes salt brine from Denmark e ne ms district, 300 pounds ($5,956); from United Kingdom 
through Washington, D.C., customs pounds ($2,152) 


Source: U.S. Bureau of the Census. 


Table 13.—U.S. imports for consumption of salt, by customs district 
(Thousand short tons and thousand dollars) 


I 1981 1982 
Quantity Value Quantity Value 
Anchorage, Alaska |... _ _ ~~ ~___________ _ 252 1 1 
Baltimore, Md________________________ P 5 s 135 1,284 255 2,694 
i:ꝛ˙² . T: v ⁰ LI. 28 (1) 8 
Buffalo, N.Y u U u U s euro A LC 136 1,155 110 
Charleston, S.C |... _ Le one ae 297 2,659 
csgo: D ))));;õ 8 307 2,489 614 5,800 
Cleveland, Ohio 35 
Detroit, Mich —-—-—-----------------——----—--— 512 4,527 813 7,149 
Duluth, Minn __________________________ 2o 100 1,358 101 1, 
Los nee; Calf to L ðiQ ee ce ee ele 243 2,970 148 2,018 
Milwa CWIB uec dot ee ee ee 334 2,774 354 8,292 
Mobile, Ala V M 12 
New Orleans, Li. T89 152 163 ,251 
New York, N. 155 2,347 317 3,195 
Norfolk, Va ___ cz 44 371 108 
( 20 N Gre uM 63 714 408 
elphia, Pa ei cen E O T ]³¹ÜwꝛA ³ꝛ¹ ya AA Seca 45 869 146 1,797 
Portland, Maine 370 3,583 449 8,968 
Portland, Or egg 400 4,280 409 4,944 
Providence, ektr² 22222 LL cL cL cc22oca 83 805 185 1,489 
Bt Albans, ⅛ð ——2 omnc eue 8 65 1,148 1,020 
San Juan, P.R |... 2 LLL LLL LLL G G 222 Lea LL 1 1 13 200 
Savannah, oa 344 2,388 6 54 
Seattle, Wash) 568 6,886 602 8,031 
Tampa Fla. soso tee ee oe ae ee 88 678 84 914 
Wilmington, N.C __________________ lc 2222222 166 2,569 160 2,449 
Other gece ea gr A- ·u0ß0dãͤm On IDS te ĩͤ . 8 1 81 1 
Toa x eee ³oÄ¹A ꝛ Sayt uman 8 14,319 144,523 5,451 56,184 
Revised. 
1Less than 1/2 unit. 


Data may not add to totals shown because of independent rounding. 
Source: U.S. Bureau of the Census. 
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Table 14.—U.S. imports for consumption of salt, by use as reported by salt producers 


(Thousand short tons) 
Use 1981 1982 
Government (highway use) ee „õ „„ 1,581 1,786 
Chemical industry 4«õõ4kn & 7780 760 
8 companies. _ _ .. 8 308 117 
JJV 8 1392 587 
Total uo ore / ³⁰W¹w³i¹ꝛ¹ꝛ ³o·.wq en Sas rg, 056 28,249 


TRevised. 
1Disagreement with totals in tables 1, 11, 12, and 13 is because of incomplete data on the uses of imported salt. 
Pata do not add to total shown because of independent rounding. 


WORLD REVIEW 


Canada.—Les Mines Seleine, owned by 
Société Québécoise d'Exploration Miniére 
(SOQUEM), the Quebec Government-funded 
company, commenced production in Sep- 
tember at its 1.38-million-ton-per-year salt 
mine on the Isles de la Madeleine in the 
Gulf of St. Lawrence. The $80 million proj- 
ect was delayed for 6 months because of 
flooding during construction. The bulk of 
mine production was to be used for deicing 
Quebec highways." 

Germany, Federal Republic of.—Physik- 
olisch-Technische Bundesanstalt, a Govern- 
ment agency, presented plans for a 10-year 
mining project to excavate a salt dome at 
Gorleben for storage of nuclear waste mate- 
rial. Because West German nuclear reac- 


tor operators will be required to have ade- 
quate waste storage facilities after 1990, 
surface preparation of the site was schedul- 
ed for 1983, pending license approval, and 
shaft sinking to a level of 2,950 feet was 
scheduled from 1985-89. Approximately 1.3 
million tons of salt will be recovered and 
stored near the mine for refilling once the 
nuclear waste is in place.* 

Mozambique.—A solar evaporation com- 
plex was built using Korean technology at 
Nova Mambone on the coast of the southern 
Province of Inhambane. As the third largest 
solar operation in the country, it was ex- 
pected to produce 7,500 tons per year by 
1985. Output from the operation was plan- 
ned for domestic uses.“ 


Table 15.—Salt: World production, by country! 


(Thousand short tons) 
Country? 1978 1979 1980 1981 1982 
Afghanistans 89 22 e6 7 10 
i i a a 8 55 70 75 75 75 
Algeria 189 r 3162 3154 187 170 
Angola __________________________ 55 55 55 55 55 
tina: 
bee i ee eR 1 1 1 1 41 
Ves S aS ae 8 771 682 1,106 1,088 1,000 
Australia (z 8 salt and brine salt! 6,356 5,701 5,859 5,842 6,200 
Book Ted SEDE EUER NAME BORD ORDRE 354 419 452 509 500 
rated Sait -r 
Salt in brine 42 o no 172 229 248 248 250 
Tane REN Nn Oe ee ee 1,800 485 154 1,069 *899 
Bangladesh* EE PEREI AE E ees at aaa NE 866 743 510 304 300 
Benin --- „. (e e (e e (°) 
Brazil: 
Rock salt; 631 759 877 925 900 
Marine salt _______________.______ 3,006 3,159 8,353 3,049 3,000 
Bulgaria 96 95 96 96 95 
Bürmā ˙ TT 836 284 89 93 60 
OE AO id ĩ ͤ VA 8 7,112 7,585 7,748 7,981 8,900 
! ZA San hu sus suu C 434 650 486 320 800 
Chia: y . . LE. 21,528 16,281 19,048 20,194 17,600 
Colombia: 
Rock alt eee 416 422 383 348 350 
Other LIO a ag a 507 407 541 440 440 
Ria 0ꝶ é. 8 38 51 44 43 45 
S hh;²'ʃ' etnies. 144 134 144 177 4218 


See footnotes at end of table. 
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Table 15.—Salt: World production, by country! —Continued 


(Thousand short tons) 
Country? 1978 1979 1980 1981 1982* 
TENTE T as Oe ya y D elec rg "m 7 10 10 
Coechoelovakin GONE CHIOTS 284 299 805 348 330 
Denmark 358 419 420 419 440 
Dominican Republic. - 42 *42 62 *70 70 
El Salvador 30 30 30 22 25 
777. p bas ae erent ET 832 679 701 717 4914 
Ethiopia:5 
Rock salt 11 17 17 17 20 
Marine salt! 55 1102 110 121 120 
France: 
Rock salt -_——----------------——— 505 631 331 328 330 
Brine salt! 1,215 1,310 1,227 1,204 1,100 
Marine salt! 952 1,986 *1,405 1,517 500 
Salt in solutioõ-oonn n 25⁴ 955 4,867 ,266 4,400 
German Democratie Republic: 
lee ee no eect ee ee ERR 2,963 8,304 8,391 3,869 3,300 
MONEO Aca K 58 60 57 62 60 
N Federal Republic of: 
rketable: 
Rock salt 70 el N A Ecole tan uu LIE 7,546 9,876 7,450 9,223 7,700 
Marine salt and other salt: 6,407 6,757 5,111 4,601 ,000 
Ghana 2 55 55 55 55 55 
Greece -n 147 149 133 182 180 
Guatemala.. 12 115 11 15 15 
Honduras? ___ _ 35 85 35 85 85 
l. end ————————Á— ENS 2 (Š) ($) (S) 
ndia: 
Rock salt! 4 4 6 ° 4 
Marine salt! 7,881 7,751 8,823 9,832 11,000 
Indonesia __ _ _ — 259 779 761 7T2 770 
%•öCC0ͥͥͤĩͤĩõ˙ĩ7¹ 8 770 770 660 660 770 
(ôöõÄö§ ³ qũ . 8 90 100 100 90 90 
Israel `- 134 118 130 146 143 
Italy: 
Rock salt and brine salt. 4.102 4.949 4.406 3,968 8,900 
Marine salt ___ —- - - - - ---—--------——- 1,334 *1,300 *1,400 1,063 1,100 
Japanꝰ NOS IOA ³oA AAA ³ĩ WAA 1.183 11,189 1.226 1.133 1.200 
ee ß eee 33 33 33 33 45 
Kampuchea® eee 18 29 33 26 442 
Kenya: 
dë ee y MM 22 24 30 *30 30 
Fl ³ꝛ·¹i ·⁰¹L-w Mu c 13 €13 22 23 25 
Korea, North? ______________________ 600 600 630 630 630 
Korea, Republic ot 711 551 502 496 500 
Kuwait 3 ³oW.A;³ md OP EE APE 21 21 22 21 20 
%%% yt ß 8 17 20 22 22 20 
Leeward and Windward Island??? 55 55 55 55 55 
Lebanon _________________________ 13 11 13 17 11 
Libya ss ñ mw lt Lee 17 11 11 11 11 
öö0ͤ0 ³·ð ͤ ⁰yd y od PNE 33 *33 *33 *33 85 
JöÜöÜdꝙ e Suum E 5 5 5 5 5 
JW. ee een een eae 1 1 1 1 1 
Mauritania? __ a 1 1 1 . 22 
Mauritius ____ _ _ _ 7 7 7 e7 10 
Mêl nn nuum ee 2 nm iE 6,212 6,800 7,248 8,161 ` 8,800 
Mongolia* PE SOLEMNE Rm 17 17 17 17 20 
OPO000 on ee uL cA LM LEO 38 112 14 52 55 
Mozambique 130 180 30 30 30 
Namibia (marine salt)? `- -—-----------—- 250 250 250 
Netherlands _______________________ 3,240 4,355 3,818 3,944 4,000 
Netherlands Antilles? |... 440 440 440 440 440 
New Zealand __ U l 72 61 i 62 60 
Nicaragua 720 20 22 20 20 
i Bt LUE 1 3 8 8 8 
Pakistan: 
RCCC ͤ·oÜ¹wr--- ee hes 455 564 546 567 600 
Othersalt___ _ _ _ _ 250 212 220 241 250 
Panama ___ _ _ _ ⅛˙ꝛ 17 T19 21 15 14 
Poria 2 uel a ses 8 384 440 504 551 550 
Op jr NUN MCN RD et a 249 355 381 391 400 
oland: 
Bock Balb. on ᷑ ... as 1,582 1,607 1,615 1,447 1,500 
Other sale! 3,261 3,275 3,383 3,261 3,200 
Portugal: 
Rock salle! 360 450 442 *440 440 
Marine salt 165 155 2140 €130 140 


See footnotes at end of table. 
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Table 15.—Salt: World production, by country! —Continued 
(Thousand short tons) 
Country? 1978 1979 1980 1981? 1982* 
Romania: 
Rock salt 1,827 1,819 1,950 1,874 1,900 
Other salt 3,397 3,384 3,622 3,638 3,600 
Senegal 2.2. ee Mee we ese oe ea eee eee 154 154 154 154 150 
Sierra Leone 200 T220 220 200 200 
Somalia 5 tet er es es es E 2 33 e30 e30 30 
0 Africa, Republic of 540 594 625 580 4646 
pain: 
Rock salt 2,306 2,411 2,622 2,535 2,500 
Marine salt and other evaporated salt 1,408 1,390 1.245 1,555 1,500 
Sri Lanka 165 134 126 115 110 
Sudan uL eo ee ee ie ee ae 79 90 88 71 80 
Switzerland 431 1424 417 475 500 
SVi 8 2120 83 106 99 100 
/ o³oÜł⁴ ² mr Se s 375 404 796 387 4289 
Tanzania uec eru EAR a a 32 41 40 41 40 
Thailand: 
Rock salt: Z . snc eS 13 12 19 12 15 
Other salt? ______________________ 180 180 180 180 180 
)) EORUM Ne) SS 1 1 1 1 1 
Ulf; ³Ü¹wwꝛw ee aci 469 440 482 515 4464 
III ĩͤ LL ow h = 2 71.035 71.172 1,289 1,455 1,500 
. ð 1 1 1 20 45 
S OST u u 8 r15,983 r15,763 16,094 16,755 17,000 
United Kingdom: 
(Ä _ 2-2-2-2- 1,445 1,752 1,925 1,488 1,800 
Brine salt Lt 1,940 2.111 1,773 1,603 1,500 
Othersalt!i?  — .  .. .... 3 4,673 4,756 4,189 4,317 4,300 
United States, including Puerto Rico: 
Rock salt 14,688 14,891 11,806 11,871 413,532 
Other salt: 
United States 28,181 30,902 28,545 27,036 24,348 
Puerto Rico 27 27 27 8 16 
Venezuela `- __ _ _ 174 €170 268 276 275 
Vietnam® __ ________.______________ 585 580 570 660 660 
Yemen Arab Republic 30 100 70 60 60 
Yemen, People's Democratic Republic off... 83 83 90 80 80 
Yugoslavia: 
ksBlt. Z= Be ꝗ et eyes chee s 94 151 186 212 
Marine salt |... 2222... 23 23 22 40 } 4472 
Salt from brine ___——------------—--- 212 212 205 209 
I/. 7185, 462 1191,173 185, 626 187,781 186,005 
“Estimated. Preliminary. Revised. 


Table includes data available through June 15, 1983. 


?Salt is produced in many other countries, but quantities are relatively insignificant and reliable production data are 


not available. 
3Data represents sales. 
‘Reported figure. 
* Year ending June 30 of that stated. 
SLess than 1/2 unit. 
"Year beginning Mar. 21 of that stated. 
SFiscal year ending Mar. 31 of that stated. 


Production of 5,500 tons (312,123 New Zealand dollars), as per Department of State Airgram A-46, Dec. 4, 1981. 
Data captioned “Brine salt“ for the United Kingdom are the quantities of salt obtained from the evaporation of 
brines; that captioned “Other salt" are the salt content of brines used for purposes other than production of salt by 


evaporation. 


TECHNOLOGY 


Sodium, produced by the electrolysis of 
molten salt, was used as a heat transfer 
medium in an advanced liquid sodium solar 
receiver designed to generate 2.5 million 
watts of electricity or industrial process 
heat. The unit achieved a 90% energy 
conversion efficiency in a 4-month test. 
Liquid sodium receivers have a greater 
steam conversion efficiency, lower working 


pressures, and higher overall heat-transfer 
rates than conventional water-steam gen- 
erators.!? 

Researchers at West Virginia University 
received a grant from the West Virginia 
Department of Highways to determine 
whether salt brine was as effective as rock 
salt as a deicing agent. The researchers 
planned to experimentally spray salt brine 


730 


from a gas well field on a section of highway 
from a truck equipped with a pressurized 
spraying system and a truck with a gravity- 
fed system. They also planned to compare 
the effects of rock salt and salt brine on 
road surfaces and adjacent vegetation." 


1Physical scientist, Division of Industrial Minerals. 

*Detroit Free Press. Buried Treasure? July 15, 1982, 
sec. A, p. 3. 

Chemical Week. Wrap-Up Rock Salt. V. 180, No. 12, 
Mar. 24, 1982, p. 21. 

‘Industrial Minerals (London). Diamond and Power in 
Salt Pact. No. 185, February 1983, pp. 19-20. 
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5Caribbean Business. Local Salt Producer Hopes to 
ru Production by 50%. V. 10, No. 20, May 19, 1982, 


Chemical Marketing Reporter. Current Prices of Chem- 
3 and Related Materials. V. 222, No. 26, Dec. 27, 1982, 
P 

Engineering A and Mining Journal. cu Production Be- 
Rov at Canada’s Les Mines Seleine. V. 183, No. 11, 

ovember 1982, p. 49. 

West German Salt Dome May Be Used for 
Nuclear Waste. V. 183, No. 6, June 1982, pp. 45, 49. 

ning azine (London). World Highlights. V. 147, 
No. 1, July 1982, p. 16. 

1°Renewable Energy News (Ottawa, Canada). Liquid- 
Sodium Receiver 2.5 MW at 90% Efficiency. V. 5, No. 7, 
October 1982, p. 1. 

11Gazette (Charleston, W. Va.). Road Salt May Come 
From Wells. Sec. B, Mar. 25, 1982, p. 4. 


Sand and Gravel 


By Valentin V. Tepordei! 


A total of 626 million tons of sand and 
gravel valued at $2.0 billion, f.o.b. plant, 
was reported produced in the United States 
in 1982. This tonnage is the lowest produc- 
tion reported since 1955, 21% lower than 
that of 1980, when the last full survey was 
conducted, and 37% below the record high 
production of 1978, reflecting mainly the 


impact of the recession on the construction 
industry. Of this total, about 95% was 
construction sand and gravel, and 5% was 
industrial sand and gravel. 

Production of construction sand and grav- 
el decreased 22% from that of 1980 and 13% 
from the estimated production of 1981. Pro- 
duction of industrial sand and gravel de- 


Table 1.—Salient sand and gravel statistics in the United States! 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
Sold or used: 
Construction: 
Sand: 
Quantity as E es 489,800 455,000 373,400 NA 217,900 
8 ole % 8 $989,200 $974,100 3925, 400 NA $622,900 
ravel: 
Quantity 332 ae eee 8 473,500 490,500 889,700 NA 278,400 
QING M $1,064,000 $1,170,000 $1,071,000 NA $882,200 
Sand and gravel, unprocessed: 
) co A u ma hias NA NA NA NA 100, 
BUB Cu E T sa as eo ee NA NA NA NA 5178, 100 
Total construction: | 
Quantity _—---------------- 963, 945,500 763,100 690,000 597,200 
Y L Se eS $2,053,000 $2,144,000 $1,996,000 °$1,928,000 $1,683,000 
Industrial: 
Sand: 
9 PEIA ae O ua et NAS ee RENEE ka EE 31,810 32,120 28,711 29,250 27,300 
ë alue eee Es 8 $243,200 $275,200 $286,500 $326,300 $332,900 
ravel: 
Joanny EET ENEA E DENEL 1,041 1,391 865 728 1,000 
JD ME 5,554 $8,574 $6,458 $5,997 $6,800 
Total industrial:? 
9 ERES MR 32,850 33,510 29,600 29,980 28,400 
lox BlüB- n S hi E $248,800 288,800 — $293,100 . $332,300 — $339,700 
tity _--_______________________ 4,260 2,076 2,451 2.397 1.946 
J)) icc ĩͤ lt $29,270 $32,440 $40,660 $36,736 $34,397 
Imports for consumption: 
Hi cce i ee eee 6 423 837 274 
alue —— es RE TNR ORO UON $2,084 $2,321 $2,718 $2,608 $4,002 
*Estimated. NA Not available. 


Puerto Rico excluded from all sand and gravel statistics. 
Data may not add to totals shown because of independent rounding. 
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creased 5% from that of 1981. Industrial 
sand and gravel is fully surveyed every 
year; however, a full survey of construction 
sand and gravel is conducted only for even- 
numbered years. 

Exports of construction sand and gravel 
decreased 11% to 1.1 million tons valued at 
$8.1 million, primarily because of decreased 
gravel shipments to Canada. Imports of 
construction sand and gravel decreased 
44% to 185,000 tons valued at $1.5 million. 
Domestic apparent consumption of con- 
struction sand and gravel in 1982 was 596 
million tons. 

Exports of industrial sand decreased 28% 
in 1982 to 818,000 tons valued at $26.3 
million, and imports increased 18 times to 
89,000 short tons valued at $2.5 million. 
Domestic apparent consumption of industri- 
al sand and gravel was 28 million tons. 

Domestic Data Coverage.—Domestic pro- 
duction data for sand and gravel are devel- 
oped by the Bureau of Mines from volun- 
tary surveys of U.S. producers. Of the 5,030 
active construction sand and gravel oper- 
ations surveyed in 1982, 3,803, or 76%, 
reported to the Bureau of Mines. Their 
combined production represented 64% of 
the U.S. total shown in the tables. Of the 
194 active industrial sand and gravel oper- 
ations surveyed, 187, or 96%, reported. 
Their total production represented 97% of 
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the U.S. total shown in the tables. The 
nonrespondents’ production was estimated 
using preliminary production reports, ad- 
justed prior years production levels, and 
employment data. 

Legislation and Government Pro- 
grams.—On January 1, 1982, a temporary 
restraint of the Mine Safety and Health 
Administration’s (MSHA) enforcement of 
safety rules in surface mining of sand and 
gravel and stone operations went into ef- 
fect, as a result of limitations in funding 
imposed by the U.S. Congress. This tempo- 
rary restraint was lifted on July 15, 1982, 
and MSHA’s inspectors resumed enforcing 
the safety rules, this time under new guide- 
lines that reduced the number of significant 
and substantial violations. 

On January 6, 1983, the Surface Trans- 
portation Assistance Act of 1982 became 
Public Law 97-424. This law extended the 
Federal Highway Trust Fund to September 
30, 1988, increased the Federal fuel tax 
from 4 to 9 cents per gallon, effective April 
1, 1983, and increased other fees paid by 
highway users. The levels of funding estab- 
lished in the act are the highest ever for 
highways and mass transportation and the 
highest in constant dollars since the early 
seventies. The additional funding was ex- 
pected to increase sand and gravel demand 
significantly during 1983-86. 
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DOMESTIC PRODUCTION 


Total U.S. production of construction 
sand and gravel decreased 22% in 1982 
compared with that of 1980. At the regional 
level, the Pacific again led the Nation in the 
production of construction sand and gravel 
with 147 million tons or 25% of the U.S. 
total. Next was the East North Central 
region with 96 million tons or 16% of the 
total, followed by the West South Central 
region with 77 million tons or 13% of the 
total. 

If the four major geographic regions are 
compared, the West again led the Nation in 
the production of construction sand and 
gravel with 36% of the total. North Central 
was next with 27%, and the South was third 
with 25%. Production in the North Central 
and the West decreased approximately 25% 
and 26%, respectively, while production in 
the Northeast and South decreased 13% 
and 16%, respectively. 

Based on 1980 census data on population, 
1982 U.S. per capita sand and gravel pro- 


duction was 2.6 tons. On a regional basis, 
per capita production was 5.0 tons in the 
West, followed by North Central with 2.7 
tons, the South with 2 tons, and the North- 
east with 1.4 tons. 

Construction sand and gravel was pro- 
duced in every State, and the 10 leading 
States in 1982 were, in descending order of 
volume, California, Texas, Alaska, Illinois, 
Michigan, Minnesota, Colorado, Arizona, 
and New York. Their combined production 
represented 52% of the national total. 

Compared with that of 1980, 1982 produc- 
tion of construction sand and gravel de- 
creased significantly in most States, includ- 
ing all but one of the top 10. Decreases were 
37% in Michigan; 26% to 29% in Ohio, 
California, and Colorado; 19% to 21% in 
Minnesota, New York, Illinois, and Arizona; 
and 9% in Alaska. Texas was the only large 
producing State that showed an increase, 
2% over its 1980 production. The largest 
percentage decreases in production of sand 
and gravel over the 2-year interval were 
recorded in smaller producing States: West 
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Virginia, 73%; Rhode Island, North Dakota, 
and Idaho, 54% to 56%; and Tennessee and 
Arkansas, 42% to 44%. 

A total of 3,589 producers of construction 
sand and gravel with 5,030 operations was 
canvassed by the Bureau of Mines for the 
year 1982. Most of the construction sand 
and gravel produced came from operations 
larger than 200,000 tons per year; these 
operations, representing 15% of the total, 
produced 64% of the total tonnage. The 
trend toward larger operations with a high- 
er degree of mechanization and automation 
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2,000 
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continued in 1982, and the number of small 
operations and their share of the market 
continued to decrease. 

The top 10 producers of construction sand 
and gravel were, in descending order of 
tonnage, Lone Star Industries Inc.; Koppers 
Co. Inc.; Conrock Co. Inc.; American Aggre- 
gates Corp.; Dravo Corp.; Texas Industries 
Inc.; Tanner Co.; Gifford-Hill & Co. Inc.; 
General Development Corp.; and Fordyce 
Co. Combined production of the 147 oper- 
ations owned by the top 10 producers repre- 
sented 13% of the national total. 


(million current dollars) 
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Figure 1.—- Production and value of construction sand and gravel in the United States for 
1960-82 (includes estimates for 1981). 
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Figure 2.—Production of construction sand and gravel in the United States in 1982, by 
geographic region. 


CONSUMPTION AND USES 


Sand and gravel production reported by 
producers to the Bureau of Mines is actual- 
ly material that is “sold or used” by the 
companies and is defined as such. Stockpil- 
ed production is not reported until it is sold 
or consumed. Therefore, the sold or used 
tonnage represents the amount produced 
for domestic consumption and export. 

Compared with that of 1980, 1982 domes- 
tic consumption of construction sand and 
gravel decreased 22% to 597 million tons 
valued at $1.7 billion. About 38% of this 
tonnage was used as concrete aggregates for 
buildings, highways, dams, and airports; 
2206, in road base and coverings; 1795, as 
construction fill; 1496, as asphaltic concrete 
aggregates and other bituminous mixtures; 


6%, in concrete products such as blocks, 
bricks, pipes, and, as sand, in plaster and 
gunite; and the remainder, for railroad 
ballast, snow and ice control, and other 
uses. 

Most of the sand and gravel for concrete 
aggregates and concrete products was used 
in the South, 37%, and West, 29%, regions 
with high levels of construction activity. 
Most of the sand and gravel for asphaltic 
concrete aggregates and road base and road 
surfacing was used in the West, 38%, and 
North Central, 35%. 


PRICES 


Prices in this chapter are f.o.b. plant, 
which usually is the first point of sale or 
captive use. This value does not include 
transportation from the plant or yard to the 
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consumer. It does, however, include all costs 
of mining, processing, and in-plant trans- 
portation. 

Compared with that of 1980, the 1982 
average unit price of construction sand and 
gravel increased 8% to $2.82 per ton. In- 
creases were higher than average for some 
end uses including concrete products, 17%, 
and railroad ballast, 21%, and lower than 
average for concrete aggregates, 8%; as- 
phaltic concrete aggregates, 6%; road base 
and coverings, 8%; and fill, 2%. 


TRANSPORTATION 


Of the total construction sand and gravel 
produced in 1982, 87% was transported by 
truck from the plant to the first point of 
sale or use, 9% was used at the plantsite, 
and the remainder was transported by rail 
or waterway. Because most of the producers 
had not kept records nor reported the dis- 
tance that the construction sand and gravel 
was shipped nor the cost per ton per mile, 
no transportation cost data were available. 


FOREIGN TRADE 


Exports.—Exports of construction sand 
increased 3% to 631,000 tons, but decreased 
14% in value to $5.4 million; 91% of these 
went to Canada. Exports of construction 
gravel decreased 24% to 497,000 tons, but 
increased 9% in value to $2.7 million; 49% 
of these went to Canada. 

Imports.—Imports of construction sand 
and gravel decreased 44% to 185,000 tons 
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and 26% in value to $1.5 million; 84% of 
these came from Canada. 


TECHNOLOGY 


The 66th annual convention of the Na- 
tional Sand and Gravel Association was 
held in February 1982 in Las Vegas, Nev., 
in conjunction with the biennial Interna- 
tional Concrete & Aggregate Show. Topics 
covered included plant automation through 
the use of computerized controls, improve- 
ments in pit production, new trends in the 
marketing of sand and gravel, and the 
effects of current and proposed legislation 
and regulation on the sand and gravel 
industry, including the Highway Trust 
Fund.? 

In April 1982, the 18th Annual Forum on 
Geology of Industrial Minerals, sponsored 
by the Indiana Geological Survey and Indi- 
ana University’s Department of Geology, 
was held in Bloomington, Ind.* Most of the 
papers dealt with construction materials, 
the theme of the conference. 

A feasibility study regarding mining and 
marketing of sand and gravel from offshore 
deposits in southern California was publish- 
ed by California Geology magazine in De- 
cember 1982. The study proposed a proto- 
type mining and processing vessel that 
could produce 1.1 million tons per year. 
Analysis had shown that the proposed oper- 
ation is economically feasible. Also, the 
geology of the offshore deposits was re- 
viewed.‘ 


Table 2.—Construction sand and gravel sold or used in the United States, 


by geographic region 
1981 1982 
Geographic region fhe Percent Value Percent he Percent Value Percent 
aan of (thou- of San of (thou- of 
short total sands) total short total sands) total 
tons) tons) 
Northeast: 
New England ....... 35,600 5 $90,300 5 32,321 5 $89,062 5 
Middle Atlantic _ _ _ _ _ 42,000 6 132,700 7 38,545 6 129,049 8 
North Central: 
East North Central 119,600 17 308,400 16 96,047 16 254,355 15 
5 11 0 North Central .. 11,300 10 160,800 8 63,864 11 146,533 9 
uth: 
South Atlantic 48,200 7 132,300 7 45,589 8 134,904 8 
East South Central 35,800 5 92,800 5 28,025 5 76,195 5 
West South Central 81,400 12 247,600 13 16,651 13 242,210 14 
est: 
Mountain 78, 600 12 257,100 13 68,996 12 192,799 11 
Pacific_ - - -- --- --—- 177,500 26 506,100 26 147,132 25 418,034 25 
ec 690,000 100 1.928, 000 100 597,200 100 1,683,000 100 
“Estimated. 


1Data may not add to totals shown because of independent rounding. 
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Table 3.—Construction sand and gravel sold or used in the United States, by State 
(Thousand short tons and thousand dollars) 


; 1981° 1982 
State ——————— —— —F O Y 
Quantity Value Quantity Value 
Alabama 5 u u ad Les es usb P n E 9,503 23,340 7,019 17,226 
Alaska. no r ³¹ ae ot gin oe LEE iL M c tak 41,000 15,600 40,832 74,895 
Aronina ie ⁰y a ee ͤ v Ee 20,990 63,340 19,124 58,375 
ATRAnSSS S 0 ne vydyd y 9,146 22,400 7,076 19,056 
ih. 8 107, 200 352, 100 81,147 270,995 
%% oiu ne Nees a a fe 2 Gea ae 23,500 73,300 19,591 60,780 
Connecticut i oer i ee 6,500 15,400 4,920 16,388 
Delaware. : za noc es 1,205 2,959 1,300 3,197 
Fl u AAA LLL EE ICE 14,910 30,600 13,749 30,481 
Gori ¿zu r ꝛ¼²˙ mm ß x 88 3,364 8,308 3,166 8,361 
Hawail uu er ...... Ue LLL rU 459 1,198 449 1,221 
IIüüüü§ĩ§ĩ§ĩÜ.Ci]˙¹ ³ ⁵ ʒ &H: ⁵⁵ d za 8 3,063 7,329 2, 340 6,258 
III 888 25,150 68,970 21,557 59,149 
p . 15,870 41,330 13,097 34,579 
TOWB ee lars ³˙¹ mum tee A cu 10,330 29,080 10,064 25,618 
Kansas 3. nca ctu Lu. X et ELLA S LL 10,500 21,000 9,720 20,612 
Kenlücky — occ ̃ ... 6,939 16,070 6,499 15,936 
I ³ðÜ-⁰ y ue ee S LEE 17,240 53,550 16,558 50,966 
Ill h a es LI E ; 19,400 6,701 15,118 
Maryland z- ³˙iꝛàq ] Tr.... ee ee sa 9,500 31,800 9,720 32,386 
Massachusetts __________________ LLL 12,500 31,300 12,003 34,438 
Mei. oy ed ita 12 uki s 28,100 68,050 20,567 41,126 
Minnesota no clu uc ace oiu ues cian 23,950 49,770 20,276 44,222 
Mississippi — — —- - - - - ee 10,480 29,260 9,455 27,115 
III / Se pi oh dite : 16,900 6,359 14,477 
Ml te 88 5,640 12,910 5,338 12,794 
Nebraska - - - -----------------—--------——-——- 11,770 28,310 11,282 28,128 
CV ̃³o noo Lr tt u aS 8 1,065 15,770 6,027 11,724 
New Hampshire 4,528 12,990 4,332 12,593 
New Jerse dvd 9,756 26,050 7,940 25,722 
New Mexico __ _ _ _ _ _ ͤ˙r’ͥ Ad d een a oe 6,496 19,780 5,616 17,670 
New York: ⁰ d:: v y 8 18,280 45,560 17,524 47,799 
North Carolina __ _ _ _ ,294 18,330 5,198 15,395 
North Dakotkiʒů c2 c2 222222222 6,500 2,347 4,873 
(po Uam rꝶPſꝓ .. 8 32,240 95,570 26,311 83,684 
] u ae ec RE Pg md D. 2 Z= ; 21,700 ,490 17,133 
Oregon Lou ß LC e E E D 12,000 35,100 9,513 30,629 
Pennsylvaniii L 2 22222 14,000 61,100 13,081 55,527 
Rhode Island 1,332 3,985 1,146 3,671 
South Carolina --——--------------—--—----————— 5,131 13,240 4,727 13,170 
Sand ðàj)ß ⁰⁰dytß 4,285 9,224 3,816 8,604 
Tennesse cp LL a cu rah ci e LUE 8,830 24,130 5,051 15,917 
C p ̃ ̃ p ñ es oth ae 000 150,000 45,527 154,515 
)jü;õ.˖;.ĩ;õ;ösꝘ 8 8.212 54,550 7,579 14,920 
Fiir 8 3,196 7,254 3,218 6,854 
IPBInIS ao Bi ps E ae ye eR 7,109 24,470 6,978 28,522 
PF A ue 16,870 42,130 15,190 40,295 
West Virginia oue Bo ied nl Se 651 2,601 751 3,392 
Wisconsin RT has hotel ieee PREM ⅛ ] m 8 18,210 34,522 14,515 29,218 
hh, ee S La O 3,680 10,120 3,382 10,279 
TOL enc ici ou om sma s Ne ð v et Sa LE 690,000 1,928,000 597,200 1,683,000 
a . ee s 
*Estimated. 


!Data may not add to totals shown because of independent rounding. 


SAND AND GRAVEL 737 


Table 4.—Construction sand and gravel production in the United States in 1982, by size of 


operation 
Thousand 
: Number of Percent Percent 
Size range operations of total oe of total 
ns 

Less than 25,000______________________________ 1,681 34.3 17,241 2.9 
25,000 to 49,999 9229s 829 16.9 30,571 5.1 
50,000 to 99,999 __ _ 897 18.3 65,536 11.0 
100,000 to 199,999_____________________________ 737 15.0 106,177 17.8 
200,000 to 299,999_____________________________ 294 6.0 12,922 12.2 
300,000 to 399,999_____________________________ 178 3.6 61,725 10.3 
400,000 to 499,999_____________________________ 78 1.6 38,734 5.6 
500,000 to 599,999_____________________________ 61 1.2 82,112 5.5 
600,000 to 699,999_____________________________ 43 9 27,212 4.6 
700,000 to 799,999 ______ _ _ _ 28 .6 20,946 3.5 
800,000 to 899,999_______________________ LLL 23 5 19,593 3.3 
900,000 to 999,999_________________________ LLL 11 .2 10,408 1.7 
1,000,000 to 1,499,99ſ9vſ ee 24 5 28,422 4.8 
1,500,000 to 1,999,999. y 9 2 16,026 2.7 
2,000,000 to 2,499,999___________________________ 4 1 8,895 1.5 
2, 500, 000 and over_____________________________ 4 1 44,991 7.5 

177 ¹˙ m a mapasa umu Z i aU DIM i et 4,901 100.0 1597,200 100.0 


1Data do not add to total shown because of independent rounding. 


Table 5.—Number of construction sand and gravel active operations! and processing 
plants in the United States in 1982, by geographic region 


Active operations with processing plants 


Number of active Associated with extraction areas on nd with 


Total 
operations land operations humbe of 
š » —————— ë ———————  ——EEE—— ——————— bw 8 ive 
Geographic region war Plants not Plants Pi operations 
it ; at site ants without 
Total plants? Piantsatsite (stationary board onland plants? 


or portable) 
Stationary Portable 


Northeast: 
New England 429 345 162 144 26 2 11 52 
Middle Atlantic, 530 452 197 206 6 9 34 76 
North Central: 
East North Central. 955 827 414 308 13 19 T3 78 
5 West North Central 927 789 229 387 10 31 132 70 
uth: 
South Atlantic — 327 221 113 34 9 14 51 86 
East South Central 216 162 69 35 9 17 32 29 
West South Central 417 309 161 62 9 18 59 88 
West: 
Mountain 605 551 211 269 24 9 38 47 
Pacific. 495 450 273 141 10 4 22 53 
Total 4,901 4,106 1,829 1,586 116 123 452 579 


1An undetermined number of operations leased from the Bureau of Land Management in Alaska are counted as one 
operation. 
2Based on reports submitted by individual companies. 
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Table 6.—Number of construction sand and gravel active operations' and processing 
plants in the United States in 1982, by State 


Active operations with processing plants 
Associated with 


Number of active Associated with extraction areas on Total 
ti land ng 
operations an operations number of 
— — ͤ wů—— — — — — ve 
a With tete Plants plants °Perations 
Total s Plants at site oo on an without 
lants? (stationary on land lants? 
p or portable) board , 
Stationary Portable 
Alabama_____________ 66 49 19 12 3 4 11 10 
Alaska .. ð 26 23 11 10 "Fes 1 1 5 
Arizona 104 98 55 34 5 1 8 7 
rkan sass 110 23 12 4 6 5 57 
California 260 256 166 73 4 3 10 14 
Colorado 166 151 82 6 5 19 13 
Connecticſunnn — 79 72 34 29 7 1 1 8 
Delaware 8 7 3 2 PT -— 2 1 
Florida __ 40 81 10 2 x uf 2 17 6 
Georgia 32 28 16 = duc 1 11 2 
Hawaii ______________ 4 2 1 1 eons ud Lom 1 
Wahoos ou 51 45 26 18 2 us 4 8 
Illinois 156 141 64 54 c 7 16 17 
Indiana 140 127 63 36 1 3 24 13 
OWB. __ _ _ ⅛¾ ciis 157 163 52 88 2 8 21 6 
2320 inte Bs aci 154 106 23 39 1 3 40 22 
Kentucky __ _ _ _ 27 25 11 1 3 7 3 1 
Louisiana ___________ _ 80 63 10 18 1 5 34 4 
Maine 125 84 16 56 6 OM 6 21 
Maryland dd 45 21 12 5 2 Ec. 8 7 
Massachusetts _________ 115 90 53 26 7 1 8 13 
chiga n 250 177 49 101 8 7 12 20 
Minnesota... _ _ 241 178 60 107 8 8 8. 19 
Mississippi 69 42 13 14 sis 1 14 11 
üff- o c not 79 79 15 8 14 17 5 
Montana. 68 62 22 35 3 2 4 
Nebrakka 160 146 88 51 =e 12 45 14 
Nevada 51 44 15 1 4 = 4 6 
New Hampshire 99 39 24 13 2 ze za az 
New Jersey _ _ _ _ _ 57 49 21 ec 1 13 8 
New Mexico 62 60 18 3 1 3 3 
ew Vork 354 296 107 172 5 1 11 56 
North Carolina 100 55 30 15 3 2 5 43 
North Dakota 46 44 14 29 a E 1 1 
Goo cunc 219 206 142 43 2 1 18 17 
Oklahoma 76 63 20 22 2 3 16 12 
Oregon -__ _ _ _ 80 72 42 20 5 <a 5 7 
Pennsylvania 119 107 63 26 1 7 10 12 
Rhode Island 14 13 7 5 Eni. a 1 1 
South Carolina |. _ _ _ _ _ _ _ 41 28 12 5 2 8 6 12 
South Dakota. 90 79 27 49 1 2 ETA 3 
Tennessee 54 26 8 3 5 4 7 
%%% A 151 133 108 15 2 4 4 15 
D 0 ˙ A Pane ee 62 22 31 ud sies ERE 8 
Vermont 57 47 28 15 4 TD Te 9 
Virginia 57 40 27 5 2 5 1 15 
Washington 125 97 53 37 1 X 6 26 
West Virginia 4 5 8 Le ote 1 1 ae 
Wisconsin 190 176 96 74 2 1 3 11 
Wyoming 41 14 18 1 2 3 3 
Total «cm 4,901 4,106 1,829 1,586 116 123 452 579 


An undetermined number of operations leased from the Bureau of Land Management in Alaska are counted as one 
operation. 


on reports submitted by individual companies. 
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Table 7.—Construction sand and gravel sold or used in the United States in 1982, by 


major use 
tity Val Val 

Use 5 1R na 

short oe (thousands) per ton 
Concrete ates (including concrete sand) __ _ _ 228,060 $728,359 $3.19 
Plaster and gunite aanßdsssss „„ 8,087 28,585 3.53 
Concrete products (blocks, 3 ipe, decorative, etc. 27 26,543 87,180 3.28 
Asphaltic concrete aggregates and other bituminous mixtures 86,116 263,622 3.06 
Road base and coverings __ _ ~--_----- 130,948 342,312 2.61 
Road stabilization (cement 1,126 2,658 2.36 
Road stabilization (limeãTͤiiddd) n „„ 342 1.78 
Ill... y a E aa 98,344 178,551 1.82 
Snow and ice controull!!l!!llunlnn !!!! 6,9 15,983 2.31 
Railroad ballast __---------------------------—----—-—— 1,058 3.20 
OC Sr .... 8 9,622 31,958 3.82 
Total Lo sue er eec ³ eon Ld ecu e ERU PETES UE 597,200 1,683,000 2.82 


1Data may not add to totals shown because of independent rounding. 
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Table 8.—Construction sand and gravel sold or used in the 


(Thousand short tons 
Concrete products Asphaltic concrete 
eee [oo Plaster and (blocks, bricks, aggregates and 
nite san ipe, decorative, other bituminous 
Geographic region concrete sand) ET id etc.) mixtures 
Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value 
Northeast: 
New England. ... |... 10,086 34,459 178 734 1,619 5,235 4,647 14,141 
Middle Atlantic _ 11,520 45,711 1,282 4,907 2,378 9,449 6,351 25,437 
North Central: 
East North Central |... 33,073 92,463 144 2,578 4,770 13,869 17,838 50,475 
ë Mis North Central 20,439 54,814 530 1,597 2,169 1,025 9,829 20,668 
uth: 
South Atlantic _ 23,604 14,160 1,159 3,666 3,431 13,798 5,009 17,458 
East South Central 12,836 35,101 159 735 1,243 2,970 6,813 21,009 
- West South Central 50,628 172,763 706 2,007 3,717 12,055 4,603 17,829 
est: 
Mountains 21,537 68,899 1,076 3,519 1,935 7,144 10,347 28,923 
Pee 44,338 149.389 2.254 8,841 4,682 15,633 20,678 67,683 
Total? 228,062 728,359 8,087 28,585 26,543 87,180 86,116 263, 622 


W Withheld to avoid disclosing company proprietary data; included in Total.“ 
1Includes road and other stabilization (cement and lime). 
2Data may not add to totals shown because of independent rounding. 
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United States in 1982, by geographic region and major use 


and thousand dollars) 


741 


Road base 
coverings! 
Quan- 
tity Value 
7,583 17,418 
9,340 25,749 
25,143 65,114 
22,503 47,595 
3,344 9,877 
4,795 12,026 
7,037 19,748 
25,880 65,905 
26,190 82,148 
132,415 345,579 


9,360 


6,602 
45,402 


98,344. 


178,551 


Snow and 
ice control 
Quan- 
tity Value 
2,206 4,458 
1,784 4,429 
1,218 2,539 
553 1,342 
W W 
93 283 
W W 
454 1,128 
449 1,881 
6,923 15,983 


Railroad 
ballast 
Quan- 
tity Value 
90 214 
70 237 
48 164 
328 677 
W W 
8 18 
W W 
219 1,075 
241 887 
1,058 3,383 


Quan- 
tity 


1,230 
128 


9,622 


38,545 


2,611 68,996 
7,648 147,132 
31,958 597,200 


89,062 
129,049 


254,355 
146,533 


134,904 
16,195 
242,210 


192,799 
418,034 


1,683,000 
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Table 9.—Construction sand and gravel sold or used in the 


(Thousand short tons 
Concrete products Asphaltic concrete 
ite Plaster and blocks, bricks, aggregates and 
nite san ipe, decorative, other bituminous 
State concrete sand) i d etc.) mixtures 
Quan- . Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value 
Alabama _ _ _ _ _ _ _ --- 8,985 10,655 W W 372 1,100 1,026 2,657 
Alaska. _____________~- 1,367 5,934 W 1,938 2,858 
Arizona _____________~_ 6,021 20,708 512 1,815 796 2,960 8,319 10,981 
rkanaass _ 3, 12,295 208 741 s 2,070 
California 36,551 125, 672 2,074 8,347 3,822 12,421 14,869 53,312 
Colorado 5, j 211 594 ,124 2,591 6,947 
Connecticut 1,678 6,455 13 75 618 2,260 
Delaware 927 37 W W W 
Florida 7,198 18,026 757 2,519 382 968 639 3,452 
Georgia __ _ _ _ 2,446 6,628 126 349 W 
Hawaii W MN AE c M E AES 
Idao 929 3,202 W W 28 81 167 624 
Illinois 8.615 28,986 141 518 890 2,660 4,068 11,270 
Indianae.e 4,801 13,322 W W 726 2,127 2,836 8,812 
DWE eer 4,382 12,799 96 874 56 191 2,330 4,564 
73 Pee Sees 8,493 -8,105 W W 323 843 1,398 3,066 
Kentucky - - _ _- 3,812 9, 30 79 380 723 1,712 4,669 
Louisiana 10,027 30,759 13 53 1,042 8,375 1,740 8,513 
Maine 1.007 ; AM ENS 102 1,694 4,553 
Maryland _______~______ 4,166 17,204 MN 2 1,018 3,266 1,730 5,200 
Massachusetts 5,046 17,663 W W 781 2,108 1,028 3,284 
Mich igen 5,540 15,254 157 578 821 285 3,068 6,499 
Minnesota ___________ - 5,587 14,881 142 508 1,447 3,394 3,005 5,775 
Mississippti12121i1iji _ 3,324 9,858 w ` W 267 579 2,989 9,741 
issouri.—_—---------—- 3,241 8,513 8 27 145 428 747 1, 
Montana 883 2, 826 W W 253 712 2,021 
Nebraska aa 2,453 5,980 W W 713 1,928 1,892 8,458 
Nevada _____________ - 2,825 5,192 26 109 103 215 1,411 2,747 
New Hampshire 1,416 4,658 28 84 122 377 2,849 
New Jersey ß 2,767 10,205 762 2,018 471 1,591 1,242 : 
New Mexico 2,049 1,584 99 245 609 427 1,784 
ew Tork 4,193 14,829 157 595 2,377 2,696 ; 
North Carolina 2,861 9,101 205 131 393 993 3,094 
North Dakota 5 1,433 W W 323 1 
Oe 9,448 29,558 253 851 1,872 5,813 5,776 19,010 
Oklahoma 4,175 11,757 174 301 790 1 
r sueco ce 1,678 5,343 1,154 1,941 ; 
Pennsylvania 4,559 20,676 363 1,694 1,107 5,482 2,413 12,550 
Rhode Island ___________ W W 115 
South Carolina 2,353 6,915 30 W 362 1,280 928 3,478 
South Dakota 80 3,153 6 29 10 640 384 
Tennesse _ 1.716 5,818 224 1,136 3,942 
BXAN. ONE PENE A L ec 32,591 117,952 310 1,145 2,125 7,143 ,649 6,172 
Utah... nnnc uera ; 911 95 1 W 1,261 2,387 
Vermont! 794 2,157 W w 51 144 295 900 
Virginia 3,114 13,622 1.351 7,270 410 1,279 
Washington 4,736 12,408 153 802 1,979 1,931 5,530 
West Virginia 525 2,336 EA ies W W W W 
Wisconsin... 2. 222. 4,669 10,843 W W 461 985 2,090 4,884 
Wyoming 1.054 4,090 21 118 W w 459 1,482 
Total? _____________ 227,908 727,906 7,155 25,342 25,944 84,834 85,808 262,668 
Undistributed |... _ 150 450 933 8,244 596 2,949 308 955 
U.S. total??? 228,062 728, 359 8,087 28,585 26,543 87,180 86,116 263,022 


W Withheld to avoid disclosing company corina ORUM included by State in “Other and undistributed uses” column, 
and by use in "Undistributed" line. N. ot applicable. 

1Includes road and other stabilization (cement and lime). 

2Data may not add to totals shown because of independent rounding. 

SLess than 1/2 unit. 
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United States in 1982, by State and major use 


and thousand dollars) 
Road base 
. Other and 
and š Snow and Railroad id 2 
coverings! Fill ice control ballast e Total 
- - - an- Quan- 
tity Value tity Value tity Value tity Value tity Value tity Value 
947 1,830 650 892 W W M: a 41 93 7,019 17,226 
1,498 3,442 35,956 62,158 37 176 a n 37 226 40,832 74,895 
5,77 15,251 2,511 6,198 15 209 3 9 50 246 19,124 58,975 
1 2,7 m 78 207 ,076 19,056 
17,328 54,725 4,781 10,630 192 575 153 517 1977 4,796 81,147 270,995 
9,164 26, 1,11 2,00 620 137 80 327 19,591 T 
1,189 3,215 1,480 310 977 opa EM 248 1,081 4,9 16,388 
751 1,652 135 hes Meum Ten S 110 846 1,300 3,197 
74 119 4,699 5, PES ae "m Den =e — 18,749 : 
251 712 113 1 NS — A a 223 491 3, 8,361 
405 1,066 aoe M md EN 44 155 449 1,221 
774 1,539 3 5 7 W 112 323 2,340 
4,821 13,794 2,510 5,062 W W W W 507 1,858 21,557 59,149 
2,187 4,059 1,896 3,581 209 440 W W 443 1, 13,097 34,579 
1.927 4,610 997 1.933 78 208 PK DE 199 940 10,064 25,618 
2,223 4,527 1,666 2, 125 412 W W 498 991 9,7 20,612 
280 253 W W 8 18 25 69 6,499 15,936 
1,997 5,264 1,068 2,885 70 167 M TN t _. 16,558 
1,825 3,318 1,017 1,967 732 966 93 803 818 6,701 15,118 
881 2,530 841 2,232 M M 481 1,948 9,7 32,386 
2,094 5,006 1,796 3,144 738 1,619 W W 520 1,618 12,008 34,438 
7,949 18,448 2,302 3,136 420 641 16 47 293 20,567 47,726 
7,683 15,721 1,684 2,424 191 349 30 97 506 1,078 20,276 44, 
2,293 6,332 512 787 W W "S * 119 3 9,455 27,115 
1,712 2,459 343 659 68 170 MN Lit 95 850 6,359 14,471 
2,636 5,998 750 1,164 98 172 w w 200 961 5, 12,794 
5,720 14,676 661 1,124 25 49 w w 818 11,282 1 
1,651 2,432 461 3 24 53 ee "e 26 72 6,0 11,724 
1,114 3,123 616 239 384 10 22 175 477 4,332 12,593 
949 2,798 1, 3,577 242 897 set m 107 4 7,940 25,722 
2,204 i 1,1 e 4 14 107 382 5,616 ; 
5,044 11,688 2,801 4731 1,373 2,886 46 153 43 1,206 17,524 47,799 
474 1,252 482 9 35 x V 45 136 5,198 15,395 
1,256 2,118 183 354 (5) 1 MM um 110 367 2,347 4,813 
5,241 8,666 2,819 6,596 324 977 2 516 2,206 26,311 i 
280 593 2,0 2,845 5 14 ON o 61 360 7, 17,733 
4,230 13,718 813 1,829 56 202 W 557 1,901 9,513 6 
3,346 11,263 891 2,195 168 645 24 84 208 938 13,081 55,521 
229 688 211 609 W W MOS HN 525 2,079 1,146 3,671 
113 136 843 1,130 8 EM W W 98 1 4,727 13,170 
1,982 3,483 266 65 155 W 78 47 3,816 
1,275 8,257 370 855 W W _— sie 332 1,476 5,05 15,917 
3,105 11,162 5,358 9,646 W W W 387 1,295 45,527 154,515 
2,308 4,978 651 9 TA UM 224 508 7, 579 14,920 
1,133 2,068 634 780 162 416 W W 150 390 3,218 ,8 
124 8,088 1,030 1,979 W W see ras 350 1,285 6,978 28,522 
3,706 10,184 3,447 8,138 164 429 8 349 348 976 15,190 40,295 
W W 5 11 ERA ca Soa, LE 221 1,045 751 3,392 
4,940 9,246 1,961 2,886 193 334 W W 200 9 14,515 29,218 
1,365 3,233 310 757 ae s W W 173 598 3,382 10,279 
132,319 845,111 98, 346 178,551 6,608 15, 191 549 2,290 12,534 41,309 597,200 1, 683,000 
99 467 EW EN 314 194 510 1,093 XX XX XX XX 
132,415 345,579 98,344 178,551 6,923 15,983 1,058 3,383 xx XX 597,200 1,683,000 


744 MINERALS YEARBOOK, 1982 


Table 10.—Transportation of construction sand and gravel in the United States in 1982 
to site of first sale or use 


i Thousand Percent 

Method of shipment shart tena of total 

r um ss LE ! te a ee oe 519,059 86.9 
Hal ce cru ⁵ĩðV2[[0! el ⁵ fat uui 8 6,828 1.1 
%%% / /// u ccs ne ³ nd E Cu i y ELLE c n es 13,535 2.3 
Not shipped, used at site — - ____________________~_-~_-~~ ~~~ ~~~ 55,561 9.3 
Unspecihed. —.—— he r luas a a yrs eal et A is a sce Ne a fe MeL = 2,187 4 
f/ ³ww A ³ —— — 8 1597, 200 100.0 


Data do not add to total shown because of independent rounding. 


Table 11.—U.S. exports of construction sand and gravel, by country 
(Thousand short tons and thousand dollars) 


Construction sand Gravel 


Country l l .8.8. 
Quantity s a} Quantity ie 
1981 
Bahmi ð f L re tu (2 10 23 104 
Canada en ß aE se d i 574 2,632 609 1,977 
Germany, Federal Republic of |... 5. 3 157 I e 
Mekito o su hio ee eU Mr 13 366 11 87 
Saudi Arabia_——-------------------—--—-—-——-———— 4 392 1 40 
United Kingdom nnn 44 „„ 1 124 = 
enen 1 206 (2) 
(UNEP o ͥ ꝙ⁰ ůSl ð ee LEA LI E en i 17 2,411 244 
.. uto ⁵ĩðu 613 6,298 652 2,454 
1982 
Bahamas e d eee 2) 12 29 150 
%%% Luz ZD S Dum us eg ne eet tS 573 1,943 434 1,307 
MegI60 a n SEU terum 317 6 
Panami c ionic ee ee ee Ere 4 85 2 66 
12: MEME HT 6 569 (2) 11 
Saudi Arabia 2 161 (2) 103 
Republic of South Africa. - - - - -----------------——- (2) 3 5 401 
OtheE ett ee y ee e eos ee S: 9 1,967 25 593 
(0 me 22 mec a va ee CE 22: 631 5,397 497 2,680 


1Value of material at U.S. port of export; based on transaction price, including all charges incurred in placing material 
alongside ship. 
2Less than 1/2 unit. 


Table 12.—U.S. imports for consumption of construction sand and gravel, by country 
(Thousand short tons and thousand dollars) 


1981 1982 
Country I C.i.f. ; C.i.f. 
Quantity salue Quantity value? 
Antigua and Barbuda 56 812 17 210 
er ³ A 8 2) 2 4 476 
Fi ³ð—Asi %ð SER Lr 9 32 
CanadB aiii pn yß y a e asas 215 1,112 155 659 
CJ NOE 2 61 (2) 102 
Mr ³ðWA ³ðVS REED 333 1.987 185 1.479 


Value of material at U.S. port of entry; based on purchase price and includes all charges (except U.S. import duties) in 
bringing material from foreign country to alongside carrier. 
Less than 1/2 unit. 
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INDUSTRIAL SAND AND GRAVEL 


DOMESTIC PRODUCTION 


In 1982, the total output of industrial 
sand and gravel decreased 5% compared 
with that of 1981, to 28.4 million tons. At 
the regional level, North Central continued 
to lead the Nation with 10.9 million tons or 
38% of the U.S. total, followed closely by 
the South with 10.2 million tons or 36% of 
the total. Next were the West with 3.9 
million tons or 14% of the total and the 
Northeast with 3.4 million tons or 12%. 
Approximately 74% of total U.S. industrial 
sand and gravel was produced in two major 
geographic regions, North Central and 
South. 

Based on the 1980 census data on popula- 


400 
INDUSTRIAL 


300 


tion, U.S. per capita industrial sand and 
gravel production was 0.13 ton. Per capita 
production by regions was 0.19 ton in the 
North Central, followed by the South with 
0.13 ton, the West with 0.09 ton, and the 
Northeast with 0.07 ton. 

A comparison of 1981 and 1982 produc- 
tion by major geographic regions indicates 
that the output of industrial sand and 
gravel in the North Central decreased 18%, 
more than three times the national average 
of 5%, and decreased 3% in the Northeast. 
At the same time, production of industrial 
sand increased 2% in the South and 16% in 
the West, a region with a much smaller 
output. 


Value 
(million current dollars) 


200 


100 


1960 1965 1970 


Value 
(miliion 1960 dollars) 


Quantity 
(million short tons) 


1975 1980 1985 


Figure 3.—Production and value of ater sand and gravel in the United States for 
1960-82. 


746 


The five leading States in the production 
of industrial sand and gravel were, in de- 
scending order of volume, Illinois, Michi- 
gan, Texas, California, and New Jersey. 
Their combined production represented 
49% of the national total. Production de- 
creased significantly in several major pro- 
ducing States including Michigan, 34%; and 
Illinois, Ohio, and Oklahoma, 14% to 19%; 
but increased in Texas, 17%; and California, 
8%. 

In 1982, 117 producers of industrial sand 
and gravel with 194 operations were can- 
vassed by the Bureau of Mines. About 73% 
of the industrial sand produced came from 
50 operations with an annual production 
larger than 200,000 tons. 

The 10 leading producers of industrial 
sand and gravel in 1982 were, in descending 
order of tonnage, Pennsylvania Glass Sand 
Corp.; Martin Marietta Aggregates; Unimin 
Corp.; Ottawa Silica Co.; Jessie S. Morie & 
Son Inc.; Oglebay Norton Co.; Owens- 
Illinois Inc.; Manley Bros. of Indiana Inc.; 
Sargent Sand Co.; and Alabama Silica Co. 
Inc. Their combined production, from 55 
operations, represented 64% of the U.S. 
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total. 

Vulcan Materials Co. began construction 
in early 1982 of an $18.5 million, 500,000- 
ton-per-year facility in Voca, Tex., for pro- 
duction of hydraulic fracturing sand. Ac- 
cording to Vulcan, the company has the 
option to purchase land containing reserves 
in excess of the economic life of the planned 
facility. The new operation was to start 
producing in 1983.5 

Texas Mining Co. of Brady, Tex., a subsid- 
iary of Oglebay Norton of Cleveland, Ohio, 
brought online a new hydraulic fracturing 
sand processing plant at its Voca, Tex., 
operation, and added a new dryer at its 
Brady, Tex., plant.* 

Walter C. Best Inc. of Chardon, Ohio, 
began a modernization program of its indus- 
trial sand operation designed to increase 
production capacity and improve the quali- 
ty of its products. Emphasis was placed on 
improving quality and expanding the com- 
pany's markets through diversification. Hy- 
draulic fracturing sand, foundry sand, and 
blasting sand were some of the new items 
being produced, with glass sand to be avail- 
able in the near future.’ 


x | ER —) 
Vo mua .. WEST NOR CENTRAL 


M. 
l 


E. 


i 8 
MOUNTAIN * — — 
|! e j 


* Includes Alaska and Hawai 
€ Production (milion short tons) 


| EAST] 
NORTH CENTRAL 


Figure 4.—Production of industrial sand and gravel in the United States in 1982, by 
geographic region. 
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CONSUMPTION AND USES 


The sand and gravel production reported 
by producers to the Bureau of Mines is 
actually material that is sold or used by the 
companies and is defined as such. Stockpil- 
ed production is not reported until it is 
consumed. Therefore, the sold or used ton- 
nage represents the amount produced for 
consumption or export in a given year. 

In 1982, U.S. consumption of industrial 
sand and gravel was about 28 million tons 
valued at $340 million. About 43% of this 
tonnage was used as glassmaking sand, and 
25%, as foundry sand. Other important uses 
were abrasive sand, about 10% of the total, 
and hydraulic fracturing sand, about 6%. 
On a regional level, most of the glass sand 
was consumed in the South, 33%, and 
North Central, 32%, while most of the 
foundry sand was used in the North Cen- 
tral, 69%, and a significant but smaller 
amount in the South, 22%. Of the smaller, 
but important, end uses, most of the abra- 
sive sand was used in the South, 77%, and 
most of the hydraulic fracturing sand was 
used in the South, 53%, and North Central, 
41%. 

Compared with that of 1981, 1982 con- 
sumption increased for abrasive sand, 39%; 
hydraulic fracturing sand, 26%; and glass- 
making sand, 1%; while foundry sand use 
decreased 28%. 


PRICES 


For purposes of this chapter, prices are 
f.o.b. plant, which usually is the first point 
of sale or self-use. This value does not 
include transportation from the plant or 
yard to the consumer. It does, however, 
include all the costs related to mining, 
processing, and transportation of sand and 
gravel to the first point of sale or self-use. 

The average 1982 value, f.o.b. plant, of 
U.S. industrial sand and gravel increased 
8% to $11.98 per ton. Average unit values 
for industrial sand and industrial gravel 
were $12.18 and $6.69 per ton, respectively. 
Nationally, industrial sand used as fillers 
had the highest value per ton, at $26.47, 
followed by fiberglass sand, $23.31, and 
hydraulic fracturing sand, $22.21. 


TRANSPORTATION 


Of the total industrial sand and gravel 
produced in 1982, 68% was transported by 
truck from the plant or pit to the site of first 
point of sale or use, 29% was transported by 
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rail, and the remainder, by waterway. Be- 
cause most of the producers had no records 
of and did not report shipping distances or 
cost per ton per mile, no transportation cost 
data were available. 


FOREIGN TRADE 


Exports.—Exports of industrial sand 
decreased 28% to 818,000 tons valued at 
$26.3 million. Of this, 71% went to Canada, 
and 20% went to Mexico. 

Imports.—Imports of industrial sand in- 
creased 18 times to 89,000 tons valued at 
$2.5 million. Of this, 88% came from Aus- 
tralia, and the remainder, from Canada. 


TECHNOLOGY 


A new and promising application of ther- 
mal infrared imagery was demonstrated by 
A. B. Kahle of the Jet Propulsion Laborato- 
ry and L. C. Rowan of the U.S. Geological 
Survey. By analyzing multiwavelength 
thermal data acquired by aircraft flown 
over the Tintic area of Utah, it was shown 
that occurrences of free silica can be map- 
ped using this new technology. These re- 
sults led to the development of a six-chan- 
nel thermal scanner that the National 
Aeronautics and Space Administration be- 
gan flying in a jet aircraft in the summer of 
1982 as part of its geological remote-sensing 
research program.* 

In 1982, the American Telephone & Tele- 
graph Co. completed installation of a long- 
distance, optical fibre telephone line be- 
tween New York and Washington, D.C. This 
372-mile link is a major step in the develop- 
ment of optical fibre technology. Although 
replacement of existing U.S. lines was ex- 


pected to be slow, the market could become 


significant, with substantial growth rates.? 

A review of severai major U.S. industrial 
sand operations and a comparison between 
U.S. and British extraction and processing 
methods were published by the manager of 
a large British producer following a 2-week 
study tour of the United States. 

Several articles reviewing industrial sand 
operations, ' new processing methods, i: and 
transportation of industrial minerals! were 
published during 1982. 


l Physical scientist, Division of Industrial Minerals. 
?Levine, S. NSGA Covers Environmental, Economic, and 
eering Subjects at Annual Convention. Pit & Quarry, 
v. 14, No. 10, April 1982, pp. 72-73. 

3 Ault, C. H., and G. S. Woodward (ed.). Proceedings of 
the 18th Forum on Geology of Industrial Minerals (cospon- 
sored by Indiana Geological Survey and the University of 
Indiana, Bloomington, Ind., Apr. 14-16, 1982) Indiana 
Geol. Surv. Occasional Paper 37, 1983, 951 pp. 
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‘California Geology. Offshore Sand and Gravel Mining. 
V. 35, No. 12, December 1982, pp. 259-279. 

5SRock Products. Industry News. Frac Sand Market 
Capacity Burgeons. V. 85, No. 1, January 1982, p. 41. 

Work cited in footnote 5. 

"Industrial Minerals. Sand Investment for Best. No. 182, 
November 1982, pp. 17-18. 

5Mining Congress Journal. Possibility of Mapping Free 
Silica Exciting. V. 68, No. 7, July 1982, p. 23. 

?Industrial Minerals. Optical Fibres Advance. No. 188, 
May 1983, p. 17. 

197 ittler, A. Glass Sand Production: Practice in the USA 
and Britain Compared. Quarry Management and Prod., 
v. 10, No. 1, January 1983, pp. 9-15. 
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11Robertson, J. L. Underwater Mining Extends Life of 
Silica Sand Deposit. Rock Prod., v. 85, No. 2, February 
1982, pp. 37-39. 

McLucas, G. Unique Quartz Sand Quarry Leads a Triple 
Life. Pit & Quarry, v. 75, No. 4, October 1982, pp. 46-48. 

"Pit & Quarry. Pan-type Dewatering Filter Raises 
Silica Sand Quality. V. 74, No. 13, July 1982, pp. 130-131. 

13Blair, R. E. Minerals Transportation. Min. Eng., v. 34, 
No. 10, October 1982, pp. 1429-1432. 

Thurlow, E. E. Rail Transportation of Mineral Commodi- 
ties. Min. Eng., v. 34, No. 10, October 1982, pp. 1448-1450, 
1456. 


Table 13.—Industrial sand and gravel sold or used in the United States, by geographic 


region 
1981 1982 
Quan- Quan- 

Geographic region 53 Percent Value Percent 1 Percent Value Percent 
sand f (thou- of sand of (thou- of 
ahort total sands) total Short total sands) total 
tons) tons) 

Northeast: 
New England. .. .... 141 (*) $2,677 1 225 1 $3,413 1 
Middle Atlantic |... 3,326 11 39,7 12 3,154 11 42,252 12 
North Central: 
East North Central 11,880 40 114,200 34 9,059 32 96,385 28 
85 went North Central. 1,346 4 13,870 4 1,837 6 19,209 6 
uth: 
South Atlantic 3,965 13 47,300 14 3,574 13 45,980 14 
East South Central 1,357 5 6,891 2 1,474 5 13,554 4 
0 West South Central _ _ _ _ 4,678 16 63,570 19 5,104 18 74,081 22 
est: 
Mountain 830 3 12,380 4 1,368 5 13,338 4 
Paci fie 2.454 8 31,630 10 2,559 9 31,512 9 

Total?! 29,980 100 332,300 100 28,400 100 339,700 100 

lLess than 1/2 unit. 


Data may not add to totals shown because of independent rounding. 


Table 14.—Industrial sand and gravel sold or used in the United States, by State 
(Thousand short tons and thousand dollars) 


1981 1982 
State 
Quantity Value Quantity Value 

A - uuu aa Lr e ide ss 182 864 960 8,096 
JC ͤůSddddddddddddßd met E DEM. 179 2,455 107 1,617 
6; ³¹w Eu ⁰ mm m LA a 2s 642 8,236 881 11,370 
i ð 2,150 28,269 2,317 28,703 
eee cancum etu Seen ti ⁵ ea muu ka W 3,266 
Connecticut ______________ ~~ ____ ee W W 80 1,746 
Floda ß v LE 2 u 26 ss 349 4,419 341 4,251 
C1öCÜ·Ü’öĩ³¹eẽ.ͥ ͥͤͤͥd́ſꝙ᷑ ͥ ⁰=k:0rn W W 541 6,793 
111111 õĩÜ%0Bͤ̃˙f ð v km i eS 2 W W W W 
II/ a d lec etc 4, 646 49,186 3,989 45,665 
[diana ß . LM Ld AE 257 1,179 W W 
IOWB E eue tL ↄ ð M IC E x W W W W 
Jͤͥ ð 8 W W 331 3, 635 
Fell ³ W 247 7 116 
l ³ðVA-A ] y ]/ð - S ²²m 88 293 4,026 378 4,590 
Massachusetts 87 W 140 1,615 
Michigáh ctun ee ee u usss 3. 4,393 29,787 2,920 21,934 
Minnesotka aaa. Ww w 694 5,903 
MISGWSIDDI S u oe a ee S ek E enc huso ca amo W W W W 
I cm 4 c Aur = uel s DN 778 8,602 750 8,997 
Montana —--. mL Ee set y to yasa LI W W W W 
Nebraska ⁵ðſd ee 19 144 14 105 
M onu ZL ee eh e e ua W W W W 
New Jersey- ß 2,305 26,438 2,140 28,151 
New Mexico _______________________________e_ Zs oe W W 
New York z z “ ũ ³ꝛ¹¹. ³·³-A ⁰⁰ydmx y DEL ain E 55 W 45 512 
North Carolina |... 2222222 222222222 2c 1,236 10,440 716 4,878 


See footnotes at end of table. 
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Table 14.— Industrial sand and gravel sold or used in the United States, by State 
—Continued 


(Thousand short tons and thousand dollars) 


1981 1982 
State — —ę— —utv. ů3j3 
Quantity Value Quantity Value 

))%ôͤ%MT..f„WTFVhy Tf ³- A 5 1,487 20,893 1,223 17,816 
He,... un ah ie P LUE E 1,500 14,317 1,222 13,114 
Pennsylvania _______________ „3 W W 969 13,589 
Rhode Island_____________________________ s W W 5 52 
South Carolina 803 10,531 720 10,902 
i ⁰⁰ I S a ae 1,142 5,610 468 4,826 
Tera rc e a tal ud s uU Mel eT piste perc se 2,242 36,992 2,023 45,007 
Ultah HEEL 22 286 W W 
I %[ùͥſ ˙ͤſ&oĩ yd ds ⁰ M M W W W W 
Washington __ 304 3,358 242 2,809 
West Fünen ee ee oa wk eee W W W W 
Wisconsin uou oer censes ð vd. ʒyms A ee 8 1,100 13,180 788 9,662 
UOT a e co D nie aue re ee ee LE 3,805 52,871 2,521 30,000 
Tolas sia SiC Se uic mar LIEU LL E 29,980 332,300 28,400 339,700 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 
Data may not add to totals shown because of independent rounding. 


Table 15.— Industrial sand and gravel production in the 
United States in 1982, by size of operation 


Number of Percent Thousand tercani 


Size range operations total short tons (C 

Less than 25,000___________________________ LLL LLL 55 28.4 407 1.4 
25,000 to 49,999 LLL ee p S eee bee — 27 13.9 930 3.8 
50,000 to 99,999 ____ 2222222222222222 32 16.5 2,248 7.9 
100,000 to 199,999 ___________________ p S ss LLL LLL 30 15.5 4,147 14.6 
200,000 to 299,99g9g9-9:gsgssssss 3 19 9.8 4,651 16.4 
300,000 to 399,999 _____________________ LL Le 8 4.1 2,808 9.9 
400,000 to 499,999 = = = = =e LLL LLL 10 5.1 4,448 15.7 
500,000 to 599,999 _______________________ LL LLL LL Le 4 2.1 2,142 1.6 
600,000 to 699,999 __ _ 22222222 2 1.0 1,227 4.3 
700,000 and veee rr 7 3.6 5,347 18.9 

C sas RN ĩé A 194 100.0 128, 400 100.0 


Data do not add to total shown because of independent rounding. 


Table 16.—Number of industrial sand and gravel active operations and processing plants 
in the United States in 1982, by geographic region 


Active operations with processing plants 


Number of active Associated with extraction areas on on: e Total 
operations land operations number of 
J — active 
Geographic region ur Planta not Plants ni 5 
i : at site an i 
Total plants? Plants at site (stationary 55 0 on land nds 
or portable) 
Stationary Portable 

Northeast: 

New England -------- 1 6 5 s So ee 1 asks 

Middle Atlantic _ _ _ _ ` 17 15 12 1 E e 2 2 
North Central: 

East North Central. 43 42 35 3 1 2 1 1 

West North Central 18 17 10 Les hs 1 6 ee 
South: 

South Atlantic 27 27 19 = ae 3 5 "E 

East South Central 18 16 5 8 4 2 5 dies 

West South Central 31 31 22 ] 1 2 5 MA 
West: 

Mountain __________ 18 18 15 P 3 Eu cre! "- 

Pacific 15 14 10 4 me ae Des 1 


Total 194 186 133 9 9 10 25 4 


Based on reports submitted by individual companies. 
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Table 18.—Transportation of industrial sand and gravel in the United States in 1982 
to site of first sale or use 


š Thousand Percent 

Method of shipment short (ons of tota] 
Tener al ³ʃ⁵mꝑꝝ],¶. assay uuu amu Sa L D ZD me 19,194 68 
/ hes a it Z 8 8,291 29 
WU Wy c esc o a E eL LA ofa ha eL Pol el iie a Sas iC E 689 02 
Not shipped, F ] ⁰»m Ne ees era eL iE a UM 181 01 
7ööÜ;—˙6öð⁵ö§06 « i é . ¾˙ : . EM ett 1 28,400 100 


1Data do not add to total shown because of independent rounding. 


Table 19.—U.S. exports of industrial sand, by country 
(Thousand short tons and thousand dollars) 


1981 1982 

Country : F.a.s. F.a.s 

Quantity value! Quantity value 
Al.. ee ee tee Id rit 1 322 2 432 
Bahamas 2 Se kee S REISEN as 6 106 13 152 
Canada )))j.;ößwO 814 14,851 584 10,890 
Costa ie ev clase el ed ee 10 157 9 134 
Germany. Federal Republic ollhl( 6 1,251 3 1,566 
JEDE con Lon ee a ee 14 1,322 3 1,241 
;;Ü¹1êi ² ] Et en ek cet es Ses 224 3,380 165 3,756 
Netherlands ͥ; y 1 34 3 1,735 
l ³o AA a et 10 293 4 129 
//öĩõĩ§ͤ˙0 ::. 11 1,007 4 436 
ß o om a chic ee ecu UU é 2 387 1 184 
United Kingdom _______.________ Le 3 559 4 1,088 
( ͥ ³ꝛoðOâ⁰q́·ſ ch ⁊ð— aa 396 2 240 
T dt RN RR HF ĩð d ³¹Ü¹iA ⁰˙ m td eet Dd ETE 26 3,609 21 4,337 
Total. cen conce e Se oa i 1,132 21,984 818 26,320 


! Value of material at U.S. port of export; based on transaction price, including all charges incurred in placing material 
alongside ship. 


Table 20.—U.S. imports for consumption of industrial sand, by country 
(Thousand short tons and thousand dollars) 


1981 1982 
Country Cif. ! C. i.. 
Quantity valuét Quantity value! 

Antigua and Barbuda ------------------------_— 3 36 = 
Australia - uuu Rn Su ides S Dp 1 S vs et 78 2,199 
Canadi- tos e dd um 8 1 57 11 124 
Germany, Federal Republic of _____________________ (2) 279 (2) 161 
)))))))öÜ/]ù.Ü˙ ]] ³ Adſſ Ld m V 8 (2) 249 (2) 39 

//öÄõÜ˙—5˙ Dm a E kara sasa 4 621 89 2,523 


1Value of material at U.S. port of entry; based on purchase price and includes all charges (except U.S. import duties) in 
bringing material from foreign country to alongside carrier. 
"Less than 1/2 unit. 


Silicon 


By Gerald F. Murphy! 


Demand for silicon metal and silicon 
alloys declined substantially in 1982, a con- 
sequence of the world recession. According- 
ly, production and shipments of silicon ma- 
terials also decreased dramatically. Imports 
of ferrosilicon materials were about one- 
half that of 1981, with the regular 75% 
grade making up 66% of the total. Attempts 
by domestic producers to maintain their 
October 1, 1981, price increases failed be- 
cause of the poor domestic market and the 


availability of low-cost imports. 

Domestic Data Coverage.—Domestic pro- 
duction data for the silicon commodity are 
developed by the Bureau of Mines by means 
of monthly and annual voluntary, domestic 
surveys. Typical of these surveys is the 
monthly Silicon Alloys survey. Of the 20 
canvassed operations to which a survey 
collection request was made, 10096 respond- 
ed, representing 100% of the total produc- 
tion shown in table 1. 


Table 1.—Production, shipments, and stocks of silvery pig iron, ferrosilicon, 
and silicon metal in the United States in 1982 


(Short tons, gross weight, unless otherwise specified) 


Silicon content Producers' Producers' 
Allo (percent) stocks as of Pro- Ship- stocks as of 
y Dec. 31, duction ments Dec. 31, 
Range Typical 1981 1982 
Silvery pig ien 5-24 18 W W W W 
Ferrosilicon (includes briquets) _ __ _ __ _ _ 25-55 48 110,331 232,670 212,516 92,600 
J 8 56-95 76 23,115 15,654 76,879 28,004 
Silicon metal (excluding semiconductor 
grades) os eu ree eee 96-99 98 17,312 11,639 80,767 12,935 
Miscellaneous silicon alloys (excluding 
silicomanganese .........-- 32-65 UPS 13,614 50,430 44,913 16,384 


W Withheld to avoid disclosing company proprietary data. 


Legislation and Government  Pro- 
grams.—In August 1981, in response to a 
petition by The Ferroalloys Association, the 
U.S. Department of Commerce began a 
Section 232 investigation of the U.S. ferro- 
alloy industry as it relates to national 
security. As a result of the investigation, 


the Government, in December 1982, an- 
nounced programs to upgrade manganese 
and chromium ores stockpiles and to ensure 
minimum production capacity during a na- 
tional emergency. No programs specific to 
ferrosilicon were announced. 


DOMESTIC PRODUCTION 


Production and shipments of silicon met- 
al and silicon alloys decreased dramatically 
in 1982, mainly the result of the world 
recession. Because of the state of the econo- 


my, domestic ferroalloy producers were 
faced with an abnormally low demand for 
silicon alloys by the ferrous foundry and 
steel industries and reduced demand for 
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silicon metal by the aluminum industry, as 
well as producers of chemicals and electron- 
ic products. Shipments for all four classes of 
silicon alloys and silicon metal ranged from 
slightly more than 10% to about 40% less 
than those in 1981, while production ranged 
from about 18% to a little more than 50% 
less than 1981 totals. The most pronounced 
decline occurred for 50% ferrosilicon (25% 
to 55% range) with shipments declining by 
about two-fifths and production declining 
by approximately one-half. Magnesium fer- 
rosilicon constituted about four-fifths of pro- 
duction classified as miscellaneous silicon 
alloys, the remainder in this class being 
calcium silicon, silicon-manganese-zirconi- 
um, and proprietary inoculants. 

A number of plant closures and produc- 
tion cutbacks occurred in 1982, a further 
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consequence of the worldwide recession. 
Interlake, Inc., Globe Metallurgical Div., 
temporarily halted ferrosilicon production 
at its Beverly, Ohio, plant beginning mid- 
November. International Minerals & Chem- 
ical Corp. ceased production of ferrosilicon 
at its Kimball, Tenn., and Bridgeport, Ala., 
plants November 1. The Hanna Mining Co. 
closed its Wenatchee, Wash., silicon and 
ferrosilicon plant October 1. Northwest AI- 
loys, Inc., ceased production of ferrosilicon 
at its Addy, Wash., plant November 28, and 
SKW Alloys, Inc., temporarily suspended 
ferrosilicon production at its Niagara Falls, 
N.Y., plant October 1. Toward yearend 
1982, only 6 of a total 51 furnaces that 
produced ferrosilicon and silicon metal 
were operating, representing less than 20% 
capacity utilization on a gross-weight basis. 


Table 2.—Producers of silicon alloys and/or silicon metal in the United States in 1982 


Producer Plant location Product 
Alabama Alloy Co, Inc -------------------—-----—-—-—— Bessemer, Ala |... FeSi. 
Aluminum Co. of America, Northwest Alloys, Inne Addy, Wash- ------ FeSi and Si. 
Dow Corning Corp --------------------------—---—- Springfield, Oreg- _ _ _ Si. 
Elkem Metals Co __ _ _ _ Le Alloy, W. a FeSi and Si. 
) 8 Ashtabula, Ohio FeSi. 
Foote Mineral Co., Ferroalloys Div _____________________ Graham, W. Va FeSi. 
RIPE mac MN Keokuk, Iowa Silvery pig iron. 
Hanna Mining Co.: 
Hanna Nickel Smelting Co ~- - - cc Riddle, Oreg FeSi. 
Sen. ien E a e LS t Wenatchee, Wash _ _ _ FeSi and Si. 
Interlake, Inc., Globe Metallurgical D“? k Beverly, Ohio FeSi and Si. 
a a a a eu Ne Lee y 8 Selma, Ala Si. 
sare Moab hg Minerals & Chemical Corp., Industry Group, TAC Bridgeport, Ala FeSi. 
oys Div. 
222! I y M E EUER E Kimball, Tenn FeSi. 
Ohio Ferro-Alloys CorꝶPDßEzPkw Montgomery, Ala _ _ _ FeSi and Si. 
METRO Mee E een y ĩ MUN Philo, Ohio FeSi and Si 
P c" Powhatan Point, Ohio. Si. 
Reynolds Metals Co __ _ _ _ Sheffield, Ala Si. 
SKW Alloys, Inc ------------------------—----——— Calvert City, Ky |... FeSi. 
j ³ EC S une OX NEN een ĩ MTN cee us Niagara Falls, N. FeSi. 
South African Manganese Amcor, Ltd., Roane Alloys Div ------- Rockwood, Tenn Si. 


CONSUMPTION AND USES 


Reported consumption of silicon metal 
and silicon alloys declined substantially in 
1982 to a total of 272,000 short tons contain- 
ed silicon, a decline of slightly more than 
one-third compared with the 1981 total of 
412,000 tons. This drop in demand was 
largely due to weak demand by ferrous 
foundries, steel plants, and aluminum 
plants. Iron foundries were especially hard 
hit by low production rates in the automo- 
tive industry. Cast iron shipments exclusive 
of ingot molds, as reported by the Bureau of 
the Census, fell 31% from 12.3 million net 


tons in 1981 to 8.5 million net tons in 1982. 
A lesser decline was observed for silvery pig 
iron, while more pronounced decreases oc- 
curred for 85% ferrosilicon and especially 
65% ferrosilicon. The greatest demand in 
1982 was for the 50% ferrosilicon grade and 
silicon metal, followed, on the basis of 
silicon content, by the 75% ferrosilicon 
grade, silicon carbide, miscellaneous silicon 
alloys, and silvery pig iron. The end uses for 
silicon materials were, in decreasing order, 
steel, cast iron, silicones and silanes, and 
nonferrous alloys, with about 70% of con- 


SILICON 


sumption accounted for by ferrous applica- 
tions. Cast iron production consumed the 
greatest amounts of silvery pig iron and 
miscellaneous silicon alloys, while steel- 
making was the biggest user of 75% ferro- 
silicon. Steel plants and iron foundries to- 
gether accounted for 96% of 50% ferrosili- 
con usage; 87% of silicon metal went into 
nonferrous alloys, silicones, and silanes. 

SKW planned to expand capacity for 
silicon-based ferroalloys at its Niagara 
Falls, N.Y., plant by about one-third with 
an addition of a 20- to 25-megawatt furnace. 
The furnace was to produce 50% ferrosili- 
con, 75% ferrosilicon, or silicon metal. The 
expansion was made possible by an agree- 
ment with Niagara Mohawk Power Co. and 
the Power Authority of the State of New 
York in which SKW was to be provided 
additional hydroelectric power. The expan- 
sion was to be completed by 1986. Toth 
Aluminum Corp., New Orleans, La., an- 
nounced plans for construction of an $8.9 
million commercial metal chlorides plant at 
Vacherie, La. The plant was to produce 
silicon chloride and other metal chlorides 
using Toth’s carbo-chlorination technology. 
The facility was tentatively scheduled to go 
on-line in November 1983. PQ Corp., Valley 
Forge, Pa., and Degussa AG, Frankfurt am 
Main, Federal Republic of Germany, agreed 
to form a joint venture to produce and 
market precipitated silicas in the United 
States. The 50-million-pound-per-year plant 
was to be located at one of PQ’s present 
plantsites. Production was to begin before 
the end of 1983. 

Although consumption of silicon alloys is 
mainly determined by the health of the 
ferrous foundries, steel plants, and alumi- 
num plants, which experienced production 
drops of about 30%, 40%, and 20%, respec- 
tively, silicon metal consumption also de- 
pends on the aluminum and chemical indus- 
tries. The aluminum industry, which uses 
silicon metal to make both wrought and 
cast products, cut back production because 
of lack of demand and high inventories. The 
reduction was in large part caused by the 
depressed housing and transportation mar- 
kets. Consumption of silicon metal for sili- 
cones and silanes suffered a decline of one- 
fourth, compared with that of 1981. 

Silicon metal produced by tonnage meth- 
ods is used as raw material for the manufac- 
ture of the relatively small quantity of 
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hyperpure polycrystalline silicon for 
electronics, solar cells, and other highly 
special applications. The Bureau of Mines 
does not collect data on these specialty 
grades of silicon, which have a high unit 
value. Domestic production of polysilicon 
was estimated at 1,600 tons. Union Carbide 
Corp. broke ground for its new $85 million 
polycrystalline silicon plant at Moses Lake, 
Wash. Capacity was to be about 1,300 tons 
per year, making it one of the largest 
polysilicon facilities in the world. Union 
Carbide's advanced technology was to be 
used for silane feedstock production, and 
proprietary technology obtained from Ko- 
matsu Electronics Co. Ltd., Tokyo, Japan, 
was to be used for the decomposition of 
silane into polycrystalline silicon. Arco So- 
lar, Inc., a subsidiary of Atlantic Richfield 
Co., built and put into operation a $15 
million, 1-megawatt solar photovoltaic elec- 
tricity plant at Hesperia, Calif. The facili- 
ty’s solar cell modules are mounted on 
computer-controlled trackers that follow 
the sun. The unit was to be three times the 
size of the world’s largest photovoltaic solar 
plant near Riyadh, Saudi Arabia. Electrical 
output was to be fed into Southern Califor- 
nia Edison’s grid. Solarex Corp., Rockville, 
Md., dedicated its new solar cell facility 
near Frederick, Md., October 29. The A- 
shaped plant's southern roof consists of an 
array of 224,640 crystalline-silicon solar 
cells, which convert sunlight directly into 
electricity to produce all of the power need- 
ed for the plant's operation. À bank of 
special lead batteries stores power generat- 
ed by the roof array and provides power for 
rainy days. The factory is totally independ- 
ent of a utility and is a model for future 
plants in remote areas where power is not 
readily available. SEH America, Inc., a 
wholly owned subsidiary of Shin-Etsu 
Handotai Co. Ltd., of Japan, announced 
plans to build a $30 million single-crystal 
silicon plant at Vancouver, Wash. The new 
facility was scheduled for completion early 
in 1984. Plant output was expected to be 10 
tons of single-crystal silicon and 500,000 
semiconductor wafers per month. 

Consumer stocks for all classes of silicon 
material declined substantially from those 
at the end of 1981. Stocks of 25% to 55% 
ferrosilicon dropped the most, while stocks 
of 81% to 95% ferrosilicon and silicon 
carbide showed the smallest declines. 
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Table 3.—Consumption, by major end use, and stocks of silicon alloys and metal 
in the United States in 1982 


(Short tons, gross weight, unless otherwise specified) 


Miscel- 
Silicon content Silve deni Silicon laneous Silicon 
(percent) pig iron Ferrosilicon metal silicon carbide’ 
End use alloys? 
Range 5-24 25-55 56-70 71-80 81-95 96-99 a 63-70 
Typical 18 48 65 76 85 98 48 64 
Steel: 
Carbon 35 43,507 (*) 17,364 (9) 229 183 TO 
Stainless and heat-resisting -- 16452 ( 16,918 63 177 ($) ex 
Full allo (*) 19,214 tate 7,192 (4) 743 779 (4) 
High-strength low-alloy _ _ (4) 4,416 B 1,030 (9) ae (9 (9 
Electri 2 (4) (4) (4) VM M mae ies 
r es Ss um 708 mee 571 M 24 (9 Les 
Unspecified 43 8,738 2,576 18,224 439 " 156 
Total 8 92,730 2, 576 61.299 502 1,173 2,116 226 
Cast ironss 30,339 107,991 97 17,050 20 58 21,270 17,725 
" ralloys_----------- 7 SA 21 6 35 m me 
Alloys 6 alloy steels 
and superalloys) _ _ _ _ _ _ _ 117 4,086 e 44 26 32,493 72 2 
Silicones and silanes |... z — E PN _. $9,012 zs ae 
Miscellaneous and unspecified ER 4,620 "m 15 = 59 218 127 ake 
Total 30,540 209, 506 3,555 78,489 767 81,989 23,585 17,953 
Percent of 1981 16 65 40 67 56 67 18 69 
Total silicon content$ _ 5,497 100, 569 2,310 59,651 652 80,349 11,321 11,490 
Consumers’ stocks, 
Dec. 31, 19822 1,392 14,850 189 8,225 170 3,607 1,687 1,190 
‘Includes des briquets. 
arly magnesium-ferrosilicon but also includes other silicon alloys. Average silicon content estimated as 48%, 
based on 1982 production survey. 


3Does not include silicon carbide for abrasive or refractory uses. 


‘Included with “Steel: Unspecified.” 


®Includes an estimated 9,000 tons consumed for unspecified chemicals. 


8 Estimated based on typical percent content. 


PRICES 


Prices for both domestic and imported 
metallurgical-grade silicon metal and reg- 
ular-grade 75% ferrosilicon decreased in 
January. The price of domestic 50% ferro- 
silicon also decreased in January. Attempts 
by domestic producers to maintain their 
October 1, 1981, price increases failed be- 
cause of weak demand by the iron and steel, 
aluminum, and chemical industries, along 
with the availability of low-cost imports. 
Although little 50% ferrosilicon is imported 
into the United States because of shipping 
difficulties, the ability of steel mills to 
switch between 50% and 75% grades puts 
both domestic 50% and 75% ferrosilicon 
under pressure from low-cost imported 75% 
ferrosilicon. 

The price of domestic, lump silicon metal 
with 1% maximum iron and 0.07% maxi- 
mum calcium decreased at the beginning of 
1982 from 67.5 to 62 cents per pound of 
contained silicon, and then remained steady 
through December. In January, the price of 


imported silicon metal decreased from 62-63 
cents to 61-62 cents per pound. However, 
the price of this material continued to 
decline over the year to a yearend price of 
47 to 49 cents per pound. 

The price of domestic regular-grade 75% 
ferrosilicon decreased from 53.25 cents per 
pound of contained silicon to 47 cents per 
pound in January, with no further change 
through the remainder of the year. The 
f.o.b. warehouse price of imported 75% 
ferrosilicon, as quoted in Metals Week, 
began the year in the range of 39 to 41 cents 
per pound. However, the price of this mate- 
rial showed a downward trend throughout 
the year, ending in the range of 34.5 to 36 
cents per pound. The price of domestic 50% 
ferrosilicon also decreased in January from 
49. 25 to 45 cents per pound, with no further 
‘change in 1982. In August, one domestic 
producer reduced its price of calcium silicon 
from 82 to 66 cents per pound. 
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FOREIGN TRADE 


Ferrosilicon exports, in both terms of 
quantity and value, declined to their lowest 
level since 1978 but were only slightly less 
than those for 1981. Principal 1982 recipi- 
ents were Canada, 6,771 tons, and Austral- 
ia, 2,796 tons, together accounting for about 
64% of total quantity and about 68% of 
total value. Exports went to 31 countries. 
Silicon metal exports declined substantially 
in 1982 to a total of 2,411 tons, the lowest 
level since 1978. The largest quantities of 
the metal were exported to Japan and 
Mexico, 1,221. and 630 tons, respectively, 
together accounting for about 77% of total 
quantity and about 22% of total value. 
Exports of silicon metal went to 34 coun- 
tries. 

Compared with those of 1981, imports in 
1982 decreased by about one-half in both 
quantity and value for ferrosilicon overall 
and about one-tenth in both quantity and 
value for silicon metal. Imports of 75% 
ferrosilicon were the most significant on a 
quantity basis, amoufiting to 68% of report- 


metal in the 96% to 99% range decreased 
by one-fourth in terms of gross weight. 
Canada, Yugoslavia, and Sweden were the 
dominant sources, together accounting for 
about 75% of the total. However, imports of 
silicon metal in the 99% to 99.7% range 
increased by approximately 1296, with Can- 
ada, Brazil, Argentina, and China the prin- 
cipal shippers. 

Although there was a marked decrease in 
imports of ferrosilicon, a corresponding de- 
crease in exports left the United States a 
net importer of ferrosilicon material. Net 
imports amounted to slightly less than 
70,000 tons and a trade deficit of about $28 
million. Despite the large decrease in ferro- 
silicon imports compared with those of 1981, 
foreign suppliers maintained their penetra- 
tion of the U.S. domestic market, slightly 
more than 20%. 


Table 4.—U.S. exports of ferrosilicon and 
silicon metal 


ed consumption. Brazil shipped one-third of Quantity Value 
the total in this range, while Norway and Year 55 0 red 
Venezuela, each with nearly one-fifth of the 
total, were the next largest sources. Imports FERROSILICON 
in this class decreased dramatically, about 197 11,900 $7,871 
57%, compared with those of 1981. The next 1879 ---------------- yr 13 
largest import class was 50% ferrosilicon 198111 15,768 12,136 
(30% to 60% silicon), which amounted to 1982 -------- 555 14.932 1.996 
about 16% of ferrosilicon imports. The main 1875 egen dià T€ 
sources of this material were Brazil, Cana- 1979 ~~ 7 2777 4,981 45,152 
da, and France, together accounting for 1980 ---------------- 14,372 65,478 
| gi ö 8 8,673 57,001 
nearly 9396 of the total. Average silicon 1982 |. |... .. 2411 34,335 
content of all ferrosilicon in 1982 declined to 
68% from 71% in 1981. Imports of silicon 
Table 5.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country 
1981 1982 
Quantity Quantity 
Grade and country (short tons) Value (short tons) Value 
(thou- — (thou- 
Gross Silicon sands) Gross Silicon sands) 
weight content weight content 
Ferrosilicon: 
Over 8% but not over 30% silicon: 
ü ys acs uia e oe nm 100 15 $145 
Canada ___________________- 2,783 393 $177 541 147 60 
Germany, Federal Republic of (1) (1) (1) d "n m 
Fot!!! Se 2,183 393 177 641 162 204 
Over 30% but not over 60% silicon, with over 
2% magnesium 
TP MEN 2,244 1,042 1,849 4,108 2,131 3,649 
Canada ______________=____- 1,287 580 1,079 341 163 314 


See footnotes at end of table. 
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Table 5.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country —Continued 


1981 1982 
Quantity Quantity 
Grade and country (short tons) e (short tons) Malus 
u- OTT 'u1| a n rcrrp - 
Gross Silicon sands) Gross Silicon sands) 
weight content weight content 
Ferrosilicon —Continued 
Over 30% but not over 60% silicon, with over 
2% magnesium —Continued 
Fi s S A uL s 326 162 $333 561 270 $517 
Germany, Federal Republic o 2 1 2 13 6 18 
6)» ore d 88 192 88 166 Sak ü os 
777§ö;Ü⁊⅛ñ?tꝛ%5 t ee 1 (3) 1 5 2 8 
Mexico o.oo ee eres 33 16 17 EA s m 
Norway S ulmo aede semen erede 215 122 223 180 80 152 
Total? 2 uu ua L LZ Z uu ZD 4,360 2,011 3,671 5,805 2,653 4,657 
Over 30% but not over 60% silicon, not 
elsewhere classified: 
Brazil anne 8 311 167 285 5,404 2,662 1,738 
Canada =< ee Se 7,128 3,360 2,221 3,425 1,657 1,116 
FÄ» ]³Ü¹w 3,772 2,184 5,279 2,223 1.285 3,002 
Germany, Federal Republic of 826 452 1.181 833 353 856 
J77;ö;Äö ³m (n 88 SN >= NE 2 1 3 
Mexico nee use ee eee ES "t ese 55 21 18 
, 2,205 1,288 556 om ios T 
Toa u A uf 14,242 7,451 9,522 11,940 5,984 6,733 
Over 60% but not over 80% silicon, with over 
3% calcium: 
Brazil. ee eee 1,487 932 1,929 3,591 2,573 2,490 
Canada o.oo ke ee ee 1,483 1,076 973 60 45 35 
Chili oco aene LL "E 9 8 2 2 1 
Fan” ee Sk 6,234 4,504 4,663 935 1,297 
Germany, Federal Republic of _ _ _ _ _ _ 911 571 1,502 629 388 967 
5„ ß 206 131 248 100 64 128 
Norway. ²ĩ˙rwdm.ꝛ5ꝛw⁰ ⁰⁰ Se 2 4,211 2,825 1,322 iu Ns 
BOON. a no ee 8 76 47 90 209 132 237 
ugoslavia__________________ 1,543 1,003 616 Ee = EN 
Total* so A 8 16,217 11,089 11,343 5,526 3,771 5,155 
Over 60% but not over 80% silicon, not 
elsewhere classified: 
Argentina __________________ 679 511 324 2,303 1,742 993 
Bl 8 41,018 31,138 19,679 16,995 12,686 7,887 
Canada 2 oo wk 8 7,885 ,848 4,509 6,013 4,432 9,294 
o DR 920 691 506 = " a 
CRINGE met ETT 1 1 1 2 1 
France nes 8 1,728 1,322 1,118 3,044 2,338 1,573 
Germany, Federal Republic of 383 289 1,034 5 7 1,018 
Iceland... cm mec a = 12,176 9,153 6,309 = mae 22 
/ L Bene ee S ss A Dm k: t: 112 71 143 
Moxi esce i a Uo E eum Luz " M 114 87 62 
NCC cura AAA cos Lies 23,136 17,754 10,411 8,764 6,586 3,468 
South Africa, Republic of 1,869 1,452 969 4,131 3,039 1,747 
van 2 ICD VOTIS = DE 133 83 161 
enezuela __________________ 23,783 17,852 8,719 8,489 6,352 2,503 
Yugoslavia__________________ „599 1.953 1.340 des T Lx 
C/ ee uo c 2. 116,778 87,963 54,918 50,632 37,816 22,850 
Over 80% but not over 90% silicon 
Argentina --—--------------—-— 1,100 936 534 m kaa ža 
nl. ee 53 44 34 2a 
Norway us ] ũdL re ee = Te = =. 698 601 208 
Total a ey 1,153 980 568 698 601 208 
Over 90% but not over 96% silicon: 
Belgium-Luxembourg ----------- 39 38 36 156 150 133 
France u 24 cc icit un tons 37 35 48 ae 8 ee 
Germany, Federal Republic of- 39 38 34 40 37 33 
Norway — o ðꝛ˙² mR 12 M E T 1,294 1,174 371 
„ eee ne eer is 115 111 118 1,490 1,361 536 
Total ferrosilicon ----------- 155,648 109,998 80,317 16,132 52,348 40,343 


See footnotes at end of table. 
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1981 1982 
Quantity Quantity 
Grade and country (short tons) Value (short tons) Value 
(thou- (thou- 
Gross Silicon sands) Gross Silicon sands) 
weight content weight content 
Silicon metal: 
Over 96% but not over 99% silicon: 
ntina es 741 $687 1,400 $1,191 
Belgium-Luxembourg ----------- 168 567 96 
Bras: lees i 331 352 110 121 
Canada ___ _ _ 8,303 8,953 6,012 6,183 
. ³ĩðK ĩ EM n 4 81 
France ___ m 226 244 99 126 
Germany, Federal Republic of (1) NA 2 mies NA ` 3 
7;ö;ê»⁶ð 1 ee 4 83 20 113 
Norway: —S—S—S m Suede 1.606 1.503 1.312 1.394 
South Africa, Republic off 1,419 1,504 394 412 
Sweden 1.074 1,121 1,649 1,578 
Yugoslavia __ 3,903 3,470 2,324 2,199 
rr u crue e 17,776 NA 18,485 13,366 NA 13,494 
Over 99% but not over 99.7% silicon 
Argentina 385 382 361 1.438 1.426 1.420 
Brazil oa ͥͥ . 1 1 1.991 1.972 1.968 
Canada J. l. ʒ ee 4,856 4,812 5,674 5,514 5,463 6,251 
Chini n A AA 88 116 115 118 1,035 1.026 1,018 
France ____________~________ 269 267 270 987 981 1,119 
Germany, Federal Republic off (1) (1) 1 ow — aan 
/ ³o»wiA·˙ꝛ¹ʃ ese eee (1) (1) (1) poe = a 
Japan c onu ui le! 2 2 9 5 5 28 
Norway uou cce e LL 28 65 821 819 867 
Portugacdlsxssss 2,205 2,185 2,160 EUM 
South Africa, Republic off 3,109 3,080 3,461 528 520 574 
Switzerland 55 5 68 = em EU 
United Kingdom _ _ _ _ (1) (1) (1) (1) (1) (1) 
Total? U l ee 11,026 10,926 12,188 12,326 12,214 13,246 
Over 99.7% silicon: 
Austria —— ul u L u L L L edu ug un (1) (1) 
Belgium-Luxembourg __________~_ (1) 2 (1) (1) 
Bulgaria |. _ 2... — ae 2 8 
8d 2 fur ee 222 48 52 19 22 
China. ucl e e ess 9 316 29 1,045 
Denmark 15 854 16 356 
Ferrer. 8 1 366 2 495 
German Democratic Republic — (1) 11 E — 
Germany, Federal Republic off 418 19,704 441 17,679 
iii 88 (1) NA 1 NM NA - 
!õöĩÜiê¹ẽꝛ ⅛˙ S 89 4.073 60 2,757 
Japan, u... a uy a epus 39 1,307 44 1,793 
Korea, Republic off "n a 1) 6 
Netherlands LL ss (1) 6 
South Africa, Republic oft 94 100 Eora NS 
weden o occi uL cA 8 77 4 52 
Switzerland di 1 396 (1) 10 
ihr...! = EUM 1 24 
United Kingdom ______________ ($) 5 31 1,202 
Yugoslavia __ 110 97 eed T 
rr ea eo e es 834 NA 27,361 649 NA 25,455 
Total silicon metal 29,636 XX 58.034 26.338 XX 52,195 
NA Not available. XX Not applicable. 
1Less than 1/2 unit. 


2Data may not add to totals shown because of independent rounding. 


WORLD REVIEW 


Although the world recession worsened in 
1982, foreign producers of ferrosilicon and 
other ferroalloys were apparently less af- 
fected than the U.S. ferroalloy industry. 
However, a number of developing countries' 


economies were in such a poor state that 
there was imminent danger that these 
countries would default on foreign loans. 
Faced with overcapacity owing to weak 
demand and a need for cash flow, producing 
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countries turned to the world market to 
dispose of their surplus production. Because 
of the recession, many countries devised 
protective trade measures to protect their 
domestic industries. The European Econom- 
ic Community (EEC) began antidumping 
actions, in June, against Yugoslavia and 
Venezuela for exports of ferrosilicon to the 
EEC. The investigation was opened in re- 
sponse to complaints from nine ferrosilicon 
producers from France, the Federal Repub- 
lic of Germany, and Italy. Those producers 
claimed that the two countries sold their 
material at 26% below cost.? Later in the 
year, the EEC Commission added Iceland, 
Norway, and Sweden to its investigation. 
Complaints against these countries were 
initiated by French and Italian producer 
associations, who claimed these countries 
exported ferrosilicon into the EEC consid- 
erably below normal market prices.? 

Brazil.—Brazil exported 16,995 short tons 
of regular 75% ferrosilicon to the United 
States in 1982, down from the 41,018 short 
tons in 1981. However, Brazil’s share of 
total U.S. imports of this material remained 
unchanged from that in 1981, at about 35%. 
Shipments of 75% ferrosilicon to Japan 
were approximately 39,700 tons compared 
with about 16,900 short tons in 1981.“ Cia. 
Brazileira Carbureta de Calcio, (CBCC) the 
largest Brazilian producer of ferrosilicon, 
which had brought onstream a 22,000-ton- 
per-year furnace in 1980, planned to add a 
second new 22,000-ton-per-year furnace in 
1984. Two more furnaces were planned in 
the following decade.5 

Canada.—Union Carbide Canada Ltd. 
closed its ferrosilicon and silicon metal 
plant at Beauharnois, Quebec, early in the 
year. The plant had two ferrosilicon fur- 
naces, each with a capacity of 25,000 tons 
per year, and one silicon metal furnace with 
a capacity of 7,000 tons per year. Weak 
demand for silicon materials was cited as 
the reason for the shutdown. Reopening of 
the facility was not expected before 1983.5 

China.—China supplied Japan with ap- 
proximately 37,000 tons of ferrosilicon and 
about 15,000 tons of silicon metal in calen- 
dar year 1982 compared with about 55,000 
tons of ferrosilicon and approximately 
10,700 tons of silicon metal in calendar year 
1981.7 However, Chinese exports to Japan 
dropped abruptly beginning with the second 
quarter, apparently the result of a severe 
drought in Sichuan Province that curtailed 
hydroelectric power supplies to ferrosilicon 
plants there.* China also imposed a 30% tax 
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on ferrosilicon exports effective June 1.? 

Germany, Federal Republic of.—Degussa 
and PQ created a joint venture to produce 
and market precipitated silicas in the Unit- 
ed States. A  50-million-pound-per-year 
plant was to be located at one of PQ's 
present plantsites. Production was to begin 
before the end of 1983.10 Dynamit Nobel AG 
expanded capacity and made technical im- 
provements at its Rheinfelden plant in Ba- 
den. Capacities for epoxy-silane and amino- 
silane have been increased to more than 500 
metric tons per year. The expansion follow- 
ed the startup of Dynamit Nobel’s new 
silane facilities at its Mobile, Ala., plant in 
the United States. Lonza Ltd.’s proposed 
expansion of its Weil plant at Waldshut 
includes a new production line for ultrafine 
silicon carbide and was to be completed in 2 
years. The ultrafine silicon carbide was to 
be used in the manufacture of special 
ceramics. 

India. —-Mettur Chemical and Industrial 
Corp. planned to begin marketing silicon 
metal by mid-1983. The metal was to be 
comparable in purity to that produced else- 
where in the world, and output was to be 
directed toward India’s domestic market. 

Italy.—Montedison's S.p.A. Ferroleghe 
subsidiary resumed ferrosilicon production 
at its 20,000-ton-per-year plant in Domodos- 
sola. The facility had been closed since 
December 1980 owing to weak steel de- 
mand.“ 

Japan.— Japanese domestic producers of 
ferrosilicon, silicon metal, and other ferro- 
alloys were hard hit by rising energy costs 
and competition from foreign imports. Fac- 
ed with a rapidly declining market share, 
the domestic ferroalloy industry asked the 
Ministry of International Trade and Indus- 
try for a rescue scheme similar to the one 
granted the aluminum industry." Japan 
imported about 261,000 tons of ferrosilicon 
and about 67,000 tons of metallurgical- 
grade silicon metal in 1982, about a 21% 
and 11% increase, respectively, over those 
of 1981. Norway, Brazil, China, the Philip- 
pines, Venezuela, Canada, the Republic of 
South Africa, and Iceland were the main 
sources of ferrosilicon. 1s China, Brazil, Nor- 
way, France, the Republic of South Africa, 


. Portugal, and Canada were the principal 


suppliers of metallurgical-grade silicon 
metal." Production of polycrystalline sili- 
con for the Japanese semiconductor indus- 
try was approximately 666 tons, up slightly 
from about 653 tons in 1981.8 

The Japan Ferroalloy Association formed 
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a study group late in 1982 to collect data on 
imports of ferrosilicon to determine if for- 
eign producers were dumping their materi- 
al on the Japanese market. 
Norway.—Rising power costs were the 
main problem Norwegian ferrosilicon and 
silicon metal producers faced in their ef- 
forts to remain competitive in the world 
market. Domestic producers asked the Gov- 
ernment to cut the power tax and to deval- 
uate Norway’s currency to offset Sweden’s 
October 8 devaluation. Government re- 
sponse was to reduce the power tax to 1.0 
gre per kilowatt-hour in October, which 
would be in effect the remainder of the 
year. The tax was set at 1.3 øre per kilo- 
watt-hour and 2.5 gre per kilowatt-hour for 
the first and second halves of 1983, respec- 
tively.? Tinfos Jernverk AS, which pro- 
duces ferrosilicon at its Notodden plant, 
withdrew from the Fesil Group in July. The 
Fesil Group is now comprised of AS Bjglve- 
fossen, AS Hafslund, and AS Ila og Lilleby 
Smelteverker, with ferrosilicon plants in 
Aalvik, Sarpsborg, and Trondheim. Elkem 
AS, which withdrew from the Fesil Group 
in 1980, is now the dominant ferrosilicon 
producer in Norway.? Fesil-Nord and Co. 
closed its ferrosilicon plant in Finnshes 
because of high power costs and a weak 
market. Most Norwegian ferrosilicon and 
silicon metal producers operated much be- 
low capacity in 1982. Associated Metals 
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and Minerals Corp. invested $39 million in 
the Orkla Industrier AS ferrosilicon oper- 
ations. Orkla’s ferrosilicon operations in 
Thamshavn have a capacity of 60,000 tons 
per year of 75% ferrosilicon. The companies 
planned to form a joint venture, named 
Orkla Metal. Elkem, Orkla Metal AS & 
Co., AS Bjølvefossen, AS Hafslund, and AS 
Ila og Lilleby Smelteverker started prelimi- 
nary talks for establishment of a company 
that would supersede the Fesil Group. If 
established, the new company's main mar- 
ket target would take in Continental Eu- 
rope and the Middle and Far East. The 
Norwegian Government will not be a parti- 
cipant but will be asked to renegotiate 
power contracts and pollution require- 
ments.?* 

Turkey.—Etibank converted an old calci- 
um carbide furnace at its Antalya plant to 
production of 75% ferrosilicon. Power will 
be taken from the regular hydroelectric 
supply. Production capacity was reported to 
be 5,000 tons per year. In January 1982, the 
Turkish Government introduced a tariff of 
20,000 lira per ton on imported ferrosilicon, 
which amounted to almost a quarter of the 
selling price of foreign ferrosilicon.” Eti- 
bank and Outokumpu Oy, Finland, formed 
a joint venture, Etikumpu, which will mar- 
ket Etibank's ferroalloys and other metals 
in Scandinavia.?5 


TECHNOLOGY 


Advanced silicon ceramics, such as silicon 
carbide and silicon nitride, are noted for 
their resistance to corrosion, temperature, 
and wear as well as high strength and 
resistance to thermal shock. Of particular 
interest is the possible substitution of ce- 
ramic parts for conventional materials in 
gas turbines, diesels, and gasoline engines. 
Engines equipped with ceramic parts would 
run hotter, and cooling systems would be 
eliminated, making the motor lighter and 
more energy efficient. Reduced emissions 
and noise levels would be added benefits. A 
major objective of high-technology ceramics 
is to develop an all-ceramic engine and to 
develop ceramic replacements for heavier 
metals, such as cobalt, nickel, tungsten, and 
other rare-metal alloys.’ 

The General Electric Co.’s new Silicon 
Carbide Products Operation, Houston, Tex., 
will produce and market parts made of 
silicon carbide. The operation will, at first, 
manufacture wear parts for pumps, valves, 
compressors, and gas wells. The company 


developed a new process using boron and 
carbon additives that permit unfired parts 
to be sintered to high density and hardness 
at atmospheric pressure. Carborundum 
Corp. Niagara Falls, N.Y., reported that 
pistons and cylinder liners fabricated from 
sintered alpha silicon carbide were success- 
fully tested for several hours of operation in 
a diesel test engine at University Col- 
lege, Dublin, Ireland. The material has a 
strength above 65,000 pounds per squ- tre 
inch at 2,700* F and has enough chemical 
resistance to survive in engines that burn 
dirty and corrosive fuels. The engine operat- 
ed without lubrication and cooling.“ Kyoto 
Ceramics Co. Ltd., Kyoto, Japan, announced 
that it had conducted a running test of a 
ceramic engine installed in a passenger car. 
The engine was claimed to operate smooth- 
ly at temperatures up to 2,192* F. 

Detroit Diesel Allison, a division of Gen- 
eral Motors Corp., Dearborn, Mich., com- 
pleted operating tests on an experimental 
automotive gas turbine engine with silicon 
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carbide and other ceramic components. De- 
velopment of the turbine is funded by the 
U.S. Department of Energy (DOE), Office of 
Vehicle and Engine Research and Devel- 
opment.?! 

Photovoltaic research has concentrated 
on development of high-efficiency photovol- 
taic cells (solar cells) most of which are 
made from semiconductor-grade, single- 
crystal silicon. Solar cells, which convert 
sunlight directly into electricity through 
the photoelectric effect, are not yet competi- 
tive with fossil fuel and nuclear energy 
sources. Various technologies now being 
developed have the potential for lowering 
the cost of solar cells, but no major break- 
throughs appear likely in the near future. 
All photovoltaic companies are researching 
ways to increase cell efficiency above the 
current level of about 150%. 2 DOE's Energy 
Research Advisory Board, in its report on 
Federal policies toward solar energy, rec- 
ommended that new Federal spending con- 
centrate on advanced research and develop- 
ment of compound semiconductors and sili- 
con thin-film solar cells, with less emphasis 
on high-purity crystalline silicon solar 
cells. Federal funding for photovoltaic re- 
search was cut from $150 million in 1981 to 
$53.7 million in 1982. 

Energy Conversion Devices, Inc. (ECD), 
Troy, Mich., built a machine that will pro- 
duce foot-square solar cells of amorphous 
silicon alloy on a stainless steel substrate. 
The company claims it has achieved the 
highest efficiency yet reached in laboratory- 
scale amorphous solar cells, 8.2%. ECD 
already has a joint venture with Standard 
Oil of Ohio, aimed at using noncrystalline 
thin-film technology for converting solar 
energy into electricity at costs competitive 
with conventional sources. ECD also has set 
up a joint venture with Sharp Corp., 
Japan—Sharp-ECD Solar Inc.—to produce 
and market ECD’s amorphous silicon solar 
cells outside the United States.“ Chronar 
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Co., Princeton, N.J., reported that it can 
produce amorphous silicon thin-film photo- 
voltaic devices that can convert sunlight 
into electricity at competitive prices. The 
process uses chemical deposition of silicon 
from high-order silanes.*> RCA Laborato- 
ries, Princeton, N.J., reported development 
of amorphous silicon solar cells that operat- 
ed at an efficiency of 10%, a goal that thin- 
film solar cell devices had to reach before 
large-scale production would be cost 
competitive. 
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Silver 


By Robert G. Reese, Jr.’ 


Silver was mined in 60 countries in 1982. 
Peru replaced Mexico as the largest silver- 
producing nation for the year, while the 
U.S.S.R., the United States, and Canada 
were the third through fifth largest produc- 
ers. Domestic refinery production declined 
in 1982. Domestic silver consumption in- 
creased slightly in 1982, with the largest 
gains in the sterlingware and contacts and 
conductors end-use categories. The price of 
silver declined throughout the first 6 


months of the year before more than 
doubling by yearend. 
Domestic Data Coverage.—Domestic 


mine production data for silver were devel- 


oped by the Bureau of Mines from four 
separate voluntary surveys of U.S. oper- 
ations. Typical of these surveys was the 
lode-mine production survey of gold, silver, 
copper, lead, and zinc mines. Of the 184 lode 
silver operations to which a survey form 
was sent, 47% responded, representing 90% 
of the total U.S. mine production figures 
shown in tables 1, 2, 4, 5, and 6. Production 
for the remaining 97 firms was estimated 
using prior reported production levels ad- 
justed for economic trends and other 
sources such aS company annual reports, 
news or journal articles, or State agency 
reports. 


Table 1.—Salient silver statistics 


United States: 
Mine production thousand troy ounces. . 
Valle — o 8 thousands. _ 
Ure or and siliceous) produced: 
dore .— 8 thousand short tons. _ 
Gold-silver orrrte do- 
Silver ore __ do- 
Percentage derived from: 
Dry and siliceous ore s 
Base metal ores______________________~- 
Refinery production thousand troy ounces_ _ 
Exports? S22 eo i et do- 
Imports for consumption? 71717. do- 
Stocks, Dec. 31: 
Treasury” Tete ct ¾ K do- 
Industry __ - do- 
Defense Department 
Consumption: 
Industry and the arts VIE do- 
Coinage %%% HR RET 8 do.... 
Price? _ 8 --.-.---.---.per troy ounce. _ 
World: | dii d 
Productions thousand troy ounces. . 
Consumption:® 
Industry and the arts _______________ do- 
n.. do- 
“Estimated. Preliminary. Revised 


1From domestic ores. 
2Excludes coinage. 
3Excludes silver in silver dollars. 


1978 1979 1980 1981 1982 
39,385 37,896 32,329 "40,683 40,239 
$212,681 $420,261 $667,278 "$427,922 $319,903 
3,499 4,202 5,511 8,758 13,087 
738 756 872 1,041 1,213 
1,102 1,066 2,064 4,538 5,423 
55 51 51 54 68 
45 49 49 46 32 
44,018 38,982 36,171 44,487 43,825 
22,400 35,563 80,851 27,903 25,470 
75,641 92,381 78, 795 94,115 117,458 
39,157 38,990 38,890 38,732 36,768 
146,902 149,131 138,053 117,386 126,820 
6,450 5,670 4,510 3,810 1,750 
160,165 157,258 124,694 116,670 118,840 
5 168 12 179 ,846 
$5.40 $11.09 $20.63 $10.52 $1.95 
344,978 "343,848 339,382 P362,308 372,528 
442,600 419,800 349,400 363,300 357,200 
36,300 27,800 13,700 6,000 11,800 


“Includes silver in COMEX warehouses and silver registered in Chicago Board of Trade. 


*Average New York price. Source: Handy & Harman. 
®Market economies only. Source: Handy & Harman. 
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Legislation and Government  Pro- 
grams.—Public Law 97-377, Further Contin- 
uing Appropriations for 1983, limited future 
sales of silver from the National Defense 
Stockpile in any 12-month period to no 
more than 10% of domestic mine produc- 
tion in the preceding year. 

The General Services Administration sold 
over 670,000 ounces of silver for other Gov- 
ernment agencies, which was mostly 
reclaimed material from Government labo- 
ratories and hospitals.? 

The U.S. Treasury Department was au- 
thorized to mint and market two silver 
coins and one gold coin to commemorate the 
1984 Olympics, scheduled to be held in Los 
Angeles, Calif. The silver coins contain 0.77 
troy ounce of silver and were scheduled to 
be minted in 1983-84. Production of the 
George Washington Commemorative Half 
Dollar, authorized by Congress in late 1981, 
began during 1982. Over 1.8 million ounces 
of silver was consumed in minting these 
coins. 

A report on the Securities and Exchange 
Commission's investigations into the runup 
and subsequent collapse of silver prices 
during late 1979 and early 1980 was issued 
in 1982. The Commission concluded that 
excessive easy credit and poor supervision 
of clients accounts by security firms were 
the primary factors that produced the silver 
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crisis. Some of the investigators recommen- 
dations were: (1) to study the possibility of 
having brokerage houses that deal with 
both securities and commodities establish 
separately financed companies to handle 
each type of business; and (2) to hold discus- 
sions with the Commodity Futures Trading 
Commission on issues such as the commodi- 
ty exchange board's ability to change mar- 
gin requirements to potentially benefit cer- 
tain market participants, and the valuation 
of customer accounts by the brokerage 
houses during volatile markets. 

A study on secondary silver, prepared for 
the Bureau of Mines by a private consulting 
firm, was completed in 1982.* Included in 
the final report was an estimate that the 
U.S. silver holdings of bullion, coins, and 
sterlingware was in excess of 2.5 billion 
ounces by yearend 1980. It was believed that 


most of this material was in unreported 


private holdings. It was believed that while 
all of this material could be a potential 
supply source, factors such as the form in 
which the material was held and price 
changes would determine the rate at which 
the material entered the market. Overall, 
the elasticity of this supply was estimated 
as quite low, although it was believed that 
the silver held in coins could be highly 
price-elastic. 


DOMESTIC PRODUCTION 


During 1982, silver production was re- 
ported at 198 mines including 14 placer 
operations. Silver was produced from pre- 
cious metal ores at 130 mines while 54 
mines produced silver as a byproduct of the 
processing of copper, lead, and zinc ores. 
The 25 largest mines accounted for 87% of 
total domestic mine output. Eleven mines 
each produced more than 1 million ounces 
of silver, which, when aggregated, equaled 
65% of the total domestic production. 

The price of silver dropped throughout 
the early months of the year and a number 
of domestic mines were either closed perma- 
nently or placed on care-and-maintainence 
status. A number of domestic copper mines 
that produce byproduct silver were closed in 
early 1982 reportedly because of low copper 
and silver prices and relatively high produc- 
tion costs. Several large silver mines closed 
later in the year as the price of silver 
neared its nadir. Subsequently, as the price 
of silver recovered some of these mines were 
“eopened. 


ASARCO Incorporated reported that its 
new Troy Mine in Montana, which began 
operations in the third quarter of 1981, 
reached full production in February 1982.5 
The mine milled 2,843,000 short tons of ore 
and produced 4,243,000 ounces of silver 
during 1982, making it the largest silver 
mine in the United States. Two other 
Asarco-operated mines, the Galena and 
Coeur in Idaho, were also among the top 
five producing mines in 1982. Asarco’s refin- 
ery at Amarillo, Tex., produced more than 
40 million ounces of silver from primary 
and secondary material in 1982, an increase 
of more than 5.7 million ounces from the 
previous year. A new precious metal scrap 
receiving and sampling facility at the refin- 
ery completed its first full year of operation 
in 1982. 

The Duval Corp. reopened the Sierrita 
Mine in April 1982 at reduced production 
rates.“ The mine had been closed in Decem- 
ber 1981. Silver production was reported as 
315,000 ounces. Notable however, was the 
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use of a large-capacity movable crushing 
system in the pit. The corporation expects 
the system to reduce mining costs by 10% to 
15% through reduced haulage costs. 

Gulf Resources & Chemical Corp. report- 
ed that all of the Idaho assests of The 
Bunker Hill Corp. were sold to a group of 
four investors in late 1982. Included in 
the sale were the Bunker Hill Mine, the 
Crescent Mine, a concentrator, a lead smelt- 
er, an electrolytic zinc plant, a fertilizer 
plant, and land. However, none of the facili- 
ties were reopened by the end of 1982. 

The Hecla Mining Co. reported that its 
Lucky Friday Mine in Idaho produced a 
mine record 3.84 million ounces of silver in 
1982 through an increase in the silver 
content and amount of ore mined.’ Progress 
continued on the Silver shaft project. By 
yearend, shaft development had reached 
5,800 feet and the first ore was expected to 
be hoisted by late 1983. Shaft development 
also progressed at Hecla’s Consolidated Sil- 
ver Venture. This shaft was also expected to 
be completed in 1983 after which an explo- 
ration and development program was 
planned. 

The Sherman Mine in Colorado, which 
Hecla operates under a long-term lease, was 
closed in January 1982, reportedly because 
of low silver prices and limited reserves of 
developed ore. Some exploration work was 
conducted after the mine was closed, but in 
June the mine was placed in a care-and- 
maintainence status and remained closed 
throughout the remainder of the year. Also 
in June 1982, Hecla decided to close perma- 
nently the Star-Morning Mine in Idaho. 
Salvage operations were completed by late 
1982 and the mine was flooding on the lower 
levels. 

The Homestake Mine in South Dakota, 
owned by the Homestake Mining Co., 
reopened in October 1982 following settle- 
ment of a 17-week strike.“ The strike was 
only the second in the mine's history. 
Homestake reduced employment and wages 
several times at its Bulldog Mountain Mine 
during the first 7 months of 1982, reportedly 
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because of low silver prices and cash losses 
at the mine. 

The Phelps Dodge Corp. temporarily 
closed all of its open pit copper mines in 
mid-April. By yearend only the Morenci and 
Metcalf pits had reopened. Phelps Dodge 
reported that silver production from all 
material processed at its refineries in El 
Paso, Tex., and Laurel Hill, N.Y., equaled 
2.7 million ounces, a nearly 2-million-ounce 
reduction from the 1981 output. A new 
precious metal recovery plant at El Paso 
that began operation in late 1982 will en- 
able Phelps Dodge to recover precious metal 
from its refinery slimes, thereby avoiding 
toll refining the material. 

Production began at the Sixteen-to-One 
Mine and mill, operated by the Sunshine 
Mining Co., in 1982. The mine is a “track- 
less" operation and the cyanide leaching 
mill is capable of processing 500 tons of ore 
per day. The doré produced at the mill was 
shipped to Sunshine's new refinery in Ida- 
ho, which began operations in April 1982. 
With this refinery, Sunshine completed its 
vertical integration and is now capable of 
mining, milling, refining, and selling its 
own silver. 

On June 12, 1982, Sunshine suspended 
production at its Sunshine Mine reportedly 
because of the low silver prices. In 1981, the 
4 million ounces of silver produced by the 
Sunshine Mine made it the largest domestic 
mine. The mine was subsequently reopened 
in November 1982 and full production was 
expected in early 1983. : 

Other companies that suspended oper- 
ations during June 1982 included Silver 
King Mines Inc., Clayton Silver Mines Inc., 
and Occidental Minerals Corp. Silver King 
closed the Taylor Mine and mill, Clayton 
closed the Clayton Mine, and Occidental 
closed the Candelaria project. Officials at 
the companies cited the low silver prices 
when announcing the closures. The Taylor 
Mine was reopened in September, the 
Candelaria Mine in October, and the Clay- 
ton Mine in December. 
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Figure 1.—Silver production in the United States and price per ounce. 


CONSUMPTION AND USES 


Industrial consumption of silver increas- 
ed slightly in 1982. The declining silver 
price during the first 6 months of the year 
contributed to the increase. 

Although total industrial consumption 
increased slightly, individually 7 of 13 end- 
use categories recorded consumption de- 


creases. The largest decrease was in cata- 
lysts. Other large decreases were in coins, 
medallions, and commemorative objects and 
electroplated ware. The largest gains in 
silver consumption were in sterlingware 
and contacts and conductors. 
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Figure 2.—Silver consumption in the United States in 1982. 


STOCKS 


Refiner, fabricator, and dealer stocks at 
yearend 1982 equaled nearly 20.4 million 
ounces, essentially unchanged from a year 
earlier. However, during the first half of 
1982 industrial stocks increased to 22.7 
million ounces before declining in the third 
and fourth quarters. Silver depository 
stocks held by Commodity Exchange, Inc. 
(COMEX), declined to 61.5 million ounces 
from 77.6 million ounces during the first 9 
months of 1982. In the fourth quarter, these 
COMEX stocks increased to 90.7 million 
ounces by yearend. Similarly, the silver 
depository stocks held by the Chicago Board 
of Trade (CBT) declined from 18.9 million 


end of 1982 these stocks had climbed to 15.5 
million ounces. 

The National Defense Stockpile contain- 
ed 137.5 million ounces of silver at yearend 
1982, all of which remained classified as 
excess to U.S. defense needs. Public Law 97- 
35, the Omnibus Budget Reconciliation Act 
of 1981, authorized disposal of 46,537,000 
ounces of silver beginning on October 1, 
1981; 44,682,000 ounces beginning on Octo- 
ber 1, 1982; and 13,900,000 ounces beginning 
on October 1, 1983. However, sales of the 
silver remained suspended throughout 1982 
pending a redetermination that the silver 
authorized for disposal was not required for 


ounces at yearend 1981 to 13.5 million national defense purposes. 
ounces at the end of September 1982. By the 
PRICES 


The price of silver fell through the first 6 
months of 1982. Analysts attributed the 
weakness in silver prices to the worldwide 
economic recession, which they believed 
negated factors that normally would have 


been expected to increase the demand and 
consequently the price of silver. As a result, 
events such as declining U.S. interest rates, 
the weakening of the dollar in foreign 
exchange, forecasts of increased U.S. budget 


768 


deficits, and foreign wars were unable to 
prevent the silver price from falling to $4.88 
per ounce on June 21, 1982. This was the 
lowest price for silver since February 1978. 

After reaching a 4-year low on June 21, 
the price of silver more than doubled by 
yearend. The closing of mines in the United 
States and the halting of silver sales from 
the National Defense Stockpile were felt to 
have contributed to correcting a supply- 
demand imbalance and, as a result, to have 
had a positive impact on the silver price. 
Analysts also believed that concerns about 
the financial stability of some countries 
with large foreign debts, declining U.S. 
interest rates, and an increasing U.S. mon- 
ey supply contributed to the price rise. 
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Prices on the London Metal Exchange 
(LME) followed the same pattern as in the 
United States. The price declined from 
$8.06 per ounce at the beginning of January 
1982 to $4.90 per ounce on June 21. From 
this low, the price steadily increased, finish- 
ing the year at $10.87 per ounce. The LME 
high and low prices for the year were $11.11 
on December 29 and $4.90 on June 21, 
respectively. The average for the year was 
$7.92 per ounce. 

The silver trading volume on COMEX 
was 14.2 billion ounces in 1982, a significant 
increase from the previous year’s volume of 
6.2 billion ounces. The trading volume at 
CBT declined to 1.2 billion ounces from 1.3 
billion ounces in 1981. 


FOREIGN TRADE 


U.S. exports of silver declined approxi- 
mately 9% from the 27.9 million ounces 
exported in 1981. Exports of refined bullion, 
ore and concentrates, and doré and precipi- 
tates all declined in 1982, while shipments 
of waste and sweepings increased. The coun- 
tries receiving U.S. silver exports remained 
the same as in 1981, except no shipments 
were made to Spain in 1982. 

The United States was a net importer of 
silver in 1982. Net import reliance calculat- 
ed as a percent of apparent consumption 
was nearly 56%. U.S. imports increased 
nearly 25% from the 94.1 million ounces 
imported in 1981. 

Imports for consumption of refined bul- 
lion increased 28% in 1982 from 1981. The 
three largest suppliers of refined bullion 
were the same in 1982 as in 1981; however, 
while imports from Canada and Mexico 
increased by 8% and 22%, respectively, 
imports from Peru declined by 37%. Im- 
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1965 1970 
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ports of refined bullion from the United 
Kingdom were over 50 times the amount of 
bullion imported from that country in 1981, 
and approximately 80% of this material 
entered the United States during the fourth 
quarter of 1982. Similarly, 70% of the re- 
fined bullion from Belgium-Luxembourg 
entered the United States during the fourth 
quarter of 1982. In 1981, no silver had been 
imported from Belgium-Luxembourg. 

Imports of ore and concentrates also in- 
creased by 28% in 1982, while imports of 
waste and sweepings increased by over 38%. 
For ores and concentrates, most of the 
increase was accounted for by the near 
doubling of shipments from Peru. For waste 
and sweepings, increased shipments from 
Brazil and Chile more than made up for 
lower shipments from Canada, Hong Kong, 
and the United Kingdom. Imports of doré 
and precipitates all declined by nearly 19% 
in 1982. | 
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Figure 3.—Net exports or imports of silver, 1960-82. 
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WORLD REVIEW 


Peru replaced Mexico as the largest 
silver-producing nation in 1982. The five 
largest silver-producing countries were Pe- 
ru, Mexico, the U.S.S.R., the United States, 
and Canada. It was believed by some ana- 
lysts that mine production of silver was 
maintained in some countries regardless of 
the cost of production, the silver price, or 
the effects of the recession so that the 
countries could earn foreign exchange cred- 
its to service their debts. 

Consumption of silver in 1982 in the 
market economy countries for industrial 
and coinage use totaled 369 million ounces, 
an increase of 15.9 million ounces from 1981 
revised figures. Industrial uses increased 
by 13.1 million ounces and accounted for 
97% of world consumption in 1982. Coinage 
in 1982 increased by 2.8 million ounces to 
11.8 million ounces. Total consumption by 
market economy countries exceeded their 
primary production by 104 million ounces, 
according to Handy & Harman estimates. 
Secondary silver was obtained from the 
following sources: old scrap, 81 million 
ounces; outflow from Indian stocks, 35 mil- 
lion ounces; demonetized coin, 13 million 
ounces; and U.S. and foreign government 
stock withdrawals, 10.1 million ounces. Pri- 
vately held bullion stocks increased by 35.1 
million ounces according to Handy & Har- 
man. 

Australia.—In mid-1982, MIM Holdings 
Ltd., 44% owned by Asarco, completed a 
20% expansion of their silver-lead-zinc 
ore mining and milling capacity at the 
Mount Isa Mine.'! MIM Holdings produced 
14,913,000 ounces of silver in 1982 compared 
with 11,768,000 ounces in 1981, and 
14,655,000 ounces in 1980. In order to main- 
tain this production rate in the next decade, 
exploration and preparations for test min- 
ing continued at the Hilton Mine. 

Production from the Woodlawn Mine in 
New South Wales was 1,362,000 ounces in 
1982, a decrease of approximately 100,000 
ounces from the previous year. Reserves 
were estimated at more than 6 million tons 
of ore. 

Canada.—Cominco Ltd. reported silver 
production of 9,681,000 troy ounces from 
their smelter and refining complex at Trail, 
British Columbia, despite a 5-week shut- 
down at midyear.'? The production at Trail 
in 1981 was 7,721,000 ounces. Purchases of 


custom concentrates with high silver con- 
tent accounted for the increased output. 
Company-owned mines supplied 3,488,900 
ounces of silver in 1982. Employment at 
Trail declined from 4,955 workers to 4,036 
at yearend. Completion of construction proj- 
ects, production-related layoffs, rationaliza- 
tion of crew size, and retirements accounted 
for the smaller work force at yearend 1982. 
Cominco reported that the Sullivan Mine in 
British Columbia produced 2.4 million tons 
of ore in 1982, the largest production at the 
mine since 1964. The average ore grade was 
1.9 ounces per ton. Employment at the mine 
declined by 81 to 959 workers at yearend. 

Noranda Mines Ltd. reported a decline in 
the refinery production of silver in 1982.5 
Output decreased to 14,226,000 ounces from 
18,996,000 ounces in 1981 because of a 
4-month strike in their Division CCR. 
Noranda's direct interest in various silver- 
producing mines in Canada and other coun- 
tries provided them with 7,420,000 ounces of 
silver in 1982. 

Mine production at Brunswick Mining 
and Smelting Corp. Ltd. was 7,014,000 
ounces in 1982. Smelter output was 
3,175,000 ounces. The mine production 
represented the results of the first full year 
of operation following a production capacity 
expansion to 11,000 tons of ore per day. The 
production of doré silver set a new company 
annual record. | 

Honduras.—On August 26, 1982, manage- 
ment at Rosario Resources Corp., a wholly 
owned subsidiary of AMAX Inc., reached an 
agreement with leaders of the local mine 
workers union to reduce the number of 
workers at its El Mochito Mine. Mainte- 
nance of past production levels was possible 
because of the successful utilization of 
mechanized mining methods and improved 
work procedures. On August 27, 1982, the 
Government of Honduras approved a new 
tax law that reduced royalties and import 
and export taxes. The labor agreement and 
tax change were believed to have averted 
the possible near-term closure of the El 
Mochito Mine. Silver production at the 
mine was 2,052,000 ounces in 1982 and 
1,667,000 ounces in 1981.14 

Mexico.—On June 11, 1982, production 
began at the Real de Angeles Mine in the 
Mexican State of Zacatecas. The mine, joint- 
ly owned by Frisco S.A. de C.V. (3390), 
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Fomento Minero (83%), and Placer Develop- 
ment Ltd. (34%) produced silver, lead, and 
zinc. Reserves were estimated at nearly 93 
million tons of ore. Expected annual produc- 
tion, in excess of 7 million troy ounces, 
would make the Real de Angeles one of the 
largest silver producers in the world. 

Lacana Mining Corp. reported production 
of silver at its 30% owned Torres min- 
ing complex, Guanajuato, at 4.5 million 
ounces.5 The mill processed more than 
648,000 tons of ore averaging 7.8 ounces of 
silver per ton. The Torres complex is com- 
posed of a centrally located 2,200-ton-per- 
day flotation concentrator fed by ore 
from four mines: the Torres-Cedros, the 
Peregrina-Triumvirato, the Cebada, and the 
Bolanitos. Other partners in the mining 
operations are Cia. Fresnillo, S.A. de C.V., 
and Industrias Penoles, S.A. de C.V. 

Lacana owns 40% of the Encantada Min- 
ing Group, Coahuila, which is composed of a 
1,300-ton-per-day flotation concentrator fed 
by three mines, the Encantada, the Los 
Angeles, and the Plomo. Silver production 
in 1982 totaled 2,104,779 ounces from 
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327,637 tons of ore. Lacana's partner in the 
Encantada Mining Group is Industrias 
Penoles S.A. de C.V. 

Silver production at Industria Minera 
Mexico S.A. was reported as 16,166,000 
ounces in 1982, a decrease of nearly 2.7 
million ounces from 1981. 

Peru.—Peruvian mine production of sil- 
ver increased primarily because of produc- 
tion increases at Cía. de Minas Buenaventu- 
ra S.A. Buenaventura was the second larg- 
est silver producer in Peru in 1982. The 
company had increased the ore capacities of 
its Uchucchacua unit to 21,000 tons per 
month from 15,000 tons, of its Julcani unit 
to 21,000 tons per month from 16,500 tons, 
and of its Orcopampa unit to 12,500 tons per 
month from 9,000 tons. Empresa Mineral 
del Centro del Pert was the largest silver 
producer in the country with an output of 
11,767,000 ounces in 1982. Southern Peru 
Copper Corp. reported that silver produc- 
tion at its Toquepala and Cuajone copper 
mines totaled 2,260,000 ounces in 1982, an 
increase of 207,000 ounces from that of 1981. 


TECHNOLOGY 


Reported silver-related research and de- 
velopment was widespread in 1982. A sam- 
ple of the reported work included: (1) the 
development of equipment for rapid direct 
assays of sample material; (2) successful 
laboratory tests to extract silver from cer- 
tain low-grade ores using hydrometallurgy 
techniques; (3) development of a method to 
recover silver from photographic and photo- 
copying wastes while minimizing the dis- 
charge of silver into wastewaters;* and (4) 
the development of new uses for silver in 
electronics and medicine. 

The Bureau of Mines silver-related re- 
search was concentrated on the recovery of 
silver from electronic scrap and the recov- 
ery of silver from low-grade resources. A 
report was published on the results of a 
laboratory study to recover silver from cya- 
nide mill tailings containing manganese 
oxide and 1.7 ounces of silver per ton. This 
material was leached with an acidic ferrous 
chloride-sodium chloride solution. The 
study found that the solution extracted 82% 
of the silver in the tailings and that subse- 
quently, 9996 of the leached silver could be 
recovered by cementation on iron powder. 


Physical scientist, Division of Nonferrous Metals. 
2Ounce as used throughout this chapter refers to the 
troy ounce. 


3Securities and Exchange Commission. Silver Crisis 
Report of 1980, October 1982, 279 pp. 

*Wolfe, T. W., B. P. Malashevich, C. Chandler, C. 
Morgan, B. Rubenking, and V. Honnold. The Price- 
Responsiveness of Secondary Silver. BuMines Open File 
Rept. 74-82, 1982, 146 pp.; available for reference at 
Bureau of Mines facilities in Tusaloosa, Ala., Juneau, 
Alaska, Denver, Colo., Avondale, Md., Twin Cities, Minn., 
Rolla, Mo., Reno, Nev., Albany, Oreg., Pittsburgh, Pa., Salt 
Lake City, Utah, and Spokane, Wash.; Office of the Under 
Secretary of Defense for Research and Engineering Acqui- 
sitions Management-Industrial Resources, U.S. Depart- 
ment of Defense; National Library of Natural Resources, 
U.S. Department of the Interior, Washington, D.C.; and 
from National Technical Information Service, Springfield, 
Va. PB 82-208422. 

5 ASARCO Incorporated. 1982 Annual Report. 36 pp. 

$Pennzoil Co. 1982 Annual Report. 40 pp. 

7Hecla Mining Co. 1982 Annual Report. 28 pp. 
5 Mining Co. 1982 Annual 

Phelpe Dodge Corp. 1982 Annual Report. 36 p 

10Handy & Harman. The Silver Market, 11992 67th 
Annual Report. 28 pp. 

11 Work cited in footnote 5. 

;,Cominco Ltd. 1982 Annual Report. 32 pp. 

!3Noranda Mines Ltd. 1982 Annual 2n 48 pp. 
14AMAX Inc. 1982 Annual Report. 32 p 
e Mining Corp. 1982 Anual 


Report. 


Report. 


'eMining Journal. Metal Analysis Probe. V. 299, No. 
7671, Aug. 27, 1982, p. 148. 

———. New Exploration Method. V. 299, No 7689, Dec. 
3l, 1982, p. 464. 

Canadian Mining Journal. New Hydrometallurgical 
Process Shows Promise With Low Grade Silver Ores. 
V. 103, No. 3, March 1982, pp. 56, 58. 

18K rause, C. Silver Recovery From ORNL Wastes. Oak 
Ridge Nat. Lab. Rev., v. 15, No. 4, Fall 1982, pp. 2-7. 

Bremner, P. R. Silver Recovery From Cyanide Tailings 
Using an Acidic NaCl-FeClz Leachant. BuMines RI 8649, 
1982, 7 pp. 
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Table 2.—Mine production of recoverable 
silver in the United States, by month 


(Thousand troy ounces) 


Month 1980 1981 1982 
January 3,271 3,062 3,642 
February 3.365 3, 404 3,282 
March 3,280 3,408 4,038 
April * 3,335 3,314 3,132 
May 3,006 3,151 3,112 
June — 3,163 3,315 3,561 
July en 1,993 3,511 3,089 
August - 1,741 3,408 2,987 
September i 1,776 3,503 3,014 
tobber ..... 2,074 73,795 2,889 
November " _ a 2,144 3,354 3,240 
December TE 3,181 3,392 3,047 
Tote — 32,329 740,683 40, 239 
"Revised 
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Table 3.—Twenty-five leading silver-producing mines in the United States in 1982, 
in order of output 


Rank 
Troy 


Lucky Friday - cor 


Galena 


Coeur ._ . 


- æ = = 


Sunshine 


De Lamar 
Twin Buttes 
Bulldog Mountain 
Candelaria 
Black Pine 


Buick 


County and State 


Lincoln, Mont 


Shoshone, Idaho 


__ SO __ 


_do 
Salt Lake, Utah ._ __ 


Iron, Utah. _ _ 


Owyhee, Idaho 
ima, Ariz 


Mineral, Colo 
Mineral, Nev _ 


Granite, Mont 


White Pine, Nev _ _ _ _ 
Silver Bow, Mont 


Yavapai, Ariz_ 


Esmeralda, Nev |... 


Pima, Ariz 


— — — — + — — 


Shoshone, Idaho __ _ _ 


Pinal, Ariz 
Pinal, Ariz 


ASARCO Incorporated 


_do 
Sunshine Mining Co 


Operator 


ASARCO Inco 
Hecla Mining 


Kennecott Corp 
Ranchers Exploration & 
Development Corp. 


Earth Reseurces Co 
Anamax Mining Co 
Homestake Mining Co 
Candelaria Partners 


Black Pine Mini 


Amax Lead Co. of 
Eisenhower Mining Co 
Silver King Mines, Inc 
The Anaconda Company 
ASARCO Vra bius e 


Cyprus Bagdad Co 


Sunshine Mining 
Duval Corp 
Hecla Mining Co 
Magma Copper 85 


St. Cloud 


ini 


pper o 


issouri _ _ _ _ 


Source of silver 


Silver ore. 


Copper ore. 
Silver ore. 


Gold-silver ore. 
Copper ore. 
Silver ore. 

Do. 
Lead ore. 
Copper ore. 
sasa ore. 

pper ore. 
Do. 


Do. 
Gold-silver ore. 
Copper ore. 
Lead-zinc ore. 
Copper ore. 

9 5 ee 
pper Ore. 

Do. 
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Table 4.—Silver produced in the United States, by State, type of mine, and 
class of ore yielding silver, in terms of recoverable metal 


Lode 
Placet ce 
(troy Gold ore Gold-silver ore Silver ore 
State ounees cua Troy a. Toy a. Troy 
0 Short Short Short 
silver) tons ounces tons ounces tons ounces 
of silver of silver of silver 

1980: Total! 467 5,510,745 749,785 872,019 1,953,874 2,064,191 13,699,057 

1981: Tota]... _________ 1,839 8,758, 364 17 54,037 71,040,878 2,263,535 "4538322 "19,095,412 

1982: 

Alaska 1,798 2, 360 282 TN "V =e ue 
Arizona Ix W W W 95,141 105,563 
California 189 36,544 7,869 W W W W 
Colorado 25 W 11,988 8,565 W W 
Idanoo = 175,279 3,375 W 692,488 12,649,936 
Illinois "n M EUER i 2 a "S as 
Michigan Te EN is m MN EE M 
Missouri ae t: be As fae eae 
Montana xs 3,882,855 147,079 12,292 29,821 3, 048, 420 5,246,510 

evada. ----------- Sus 6,520,154 298,795 ,933 118,638 1,158,144 1,852,470 
New Mexico ons 14,932 58,971 W W 
New Vork NS RM mc "e E mt e 
South Dakota inde 1,167,886 26,241 Nr - A m 
Tennessee ae acs ots Hu = PUN —- 

000 . ae man W W W W 
Washington oe W W w SA W W 

Total E 2.0012 13,087,462 852,500 1,213,247 2,769,495 5, 422, 706 23,577,319 
Percent of total | 
silver (1) XX 2 XX 7 XX 59 
Lode 
Copper ore | Lead ore Zinc ore 
Troy Troy Troy 
Short Short Short 
ounces ounces ounces 
tons of silver tons of silver tons of silver 

1980: Totaall 220,293,487 11,135,824 10,080,986 2,534,828 370,702 20,956 

ret! 1281, 939,595 13,952, 838 8,524,045 1,839,198 T561,970 28 863 

1982: 

Alaska ____________ p NN M Le ES Pu 
Arizona 127, 180, 580 6,058,403 ed RM 
California DS Te "um icr ie NN 
Colorado __ _ = n" W W vw hes 
Duos d E 8 ES W W EE zc. 
Illinois "n ie a = m TUN 
Michigan W es = ut TD 
Missouri as oe 9,403,523 2,241,159 NM s 
Montana. 14,161,038 739,338 ae NS T I1 
Nevada ates "M one as: EN E 
New Mexico w W MES ae 
New Vork des EM qus m 611,748 26,660 
South Dakota ________ c FT e Mes oe — 
Tennessee raises ie __ CN St PN 
3 RUM W W ae PEL x aa 
Washington e T "m a C eye 
Total 190,713,274 9,411,564 9,407,482 2,244,737 611,748 26,660 
Percent of total 
silver _________ XX 23 XX 6 XX (1) 


See footnotes at end of table. 
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Table 4.—Silver produced in the United States, by State, type of mine, and class of ore 
yielding silver, in terms of recoverable metal—Continued 


Lode 
Copper-lead, lead-zinc, 
copper-zinc, and Old tailings, etc. Total? 
State copper-lead-zinc ores | 
Troy Troy Troy 
Short Short Short 
ounces ounces ounces 
tons of silver tons of silver tons of silver 
1980: Total 3,256,562 2,112,419 67,623 122,163 242, 516, 315 32, 329, 873 
1981: Total- - - - - ------- 3,186,988 2,369,785 286,419 377,666 "308,836,581 "40,683,173 
1982: 

Alaska aa es >ë oe i 2,3 2,080 
Arizona e. "e" W 127,380,891 6,300,671 
California mes ^ UN W 37, 34,048 
Colorado W W Dm MN 732,110 1,934,312 
Idaho ------------- W W W 1,743, 14,830,351 
Illinois ------------ T" = n" W "n W 
Michigan EN 2 E =. W 
issouri __ - -------- EE 8 E oe 9,403,523 2,241,159 
Montana ___________ 2. n 192,140 5,963 21,296,745 6,168,711 
Nevada- - - --------- es Zes 130,516 272,9 8,162,147 3,142,263 
New Mexico TE TA a Bis 11,871,434 804,594 
New York __ == -— eer a= 11,748 26,660 
South Dakotraaa a T = irn 1,167,886 26,241 
Tennessee W W en EM W 
Ut gn esis nee W W 87,190,550 4,342,333 

Washington "- zi = ES 
Total 2, 125, 147 919,329 433,446 3435,585 223, 014.512 40,239,201 

Percent of total 
silver XX 2 XX 1 XX 100 
"Revised. W Withheld to avoid disclosing company proprietary data; included in “Total.” XX Not applicable. 


l Less than 1/2 unit. 


2Data may not add to State totals because of items withheld to avoid disclosing company proprietary data. 
Includes byproduct silver recovered from tungsten ore in California and fluorspar in Illinois and molybdenum ore in 


Nevada. 
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Table 5.—Mine production of recoverable silver in the United States, by State 


(Troy ounces) 

State 1978 1979 1980 1981 1982 
AI8S8k8.. nune ERES 2,052 W 8,354 2,372 2,080 
Arizona __ _ _ ee Eds ,637,838 7,418,942 6,261,588 8,055,231 6,300,671 
California __ -2- ,014 64,185 49, 53,286 34,048 
Colorado- -—-------------------—— 4,217,181 2,808,934 2,987,058 3,008,994 1,934,312 
; uu a u 2 p Sas 18,379,417 17,144,209 13,694,902 16,545,648 14.830.351 
IIIö§;ͤ . ee ee w w w W 
Michigan W W W 
Missourrtrt 4 2,056,053 2,201,112 2,951,236 1,837,011 2,241,159 
Montana,... 2,918,317 3,301,928 2,023,893 2,988,810 6,168,711 
Nevad(dwu Ii . ; : 939,997 3,039,480 3,142,263 
New Mexico : W 1,632,346 804,594 
New York 2222222222222 20,911 10,538 20,702 28,829 ; 

II re s AI ue ee 1,714 1,572 84] 7,487 m 
South Carolina - LI ae A 
South Dakota _—_-_—.--------------- 53,099 57,973 51,257 55,792 26,241 
Tennessee W W W w 
OM o LS tla etd ee Be m A 
Utah DM PD PECES 2,885,065 2,454,136 2,203,289 2,882,671 4,342,333 
Washingtoõowrnnnn w w ; 

Total on i n CAL ID: 39,385,310 37,895,524 $2,329,873 40, 683,173 40,239,201 
"Revised. W Withheld to avoid disclosing company proprietary data: included in “Total.” 
Table 6.—Silver produced in the United States from ore, old tailings, etc., 
by State and method of recovery, in terms of recoverable metal 
Ore and old tailings to mills 
Total ore, Crude ore, 
old 7 5 F old tanina, 
ings, etc. 8 in bullion etc., 
State treated! ? pha recoverable metal | smelters! 
dienten i tonat 2 lga- ni- Concen- Thou- 
tons) mation dation trates Troy sand 
(troy (short ounces short ounces 
ounces) ounces) tons) tons 
1980: Total 274,015 273,270 1,502 2,637,809 6,068,875 28,643,779 746 1,045,816 
1981: Total 1340, 230 F389 555 6 4,627,666 7,177,323 "34,815,156 675 1,238,506 
1982: 
Alaska NN TM 20 100 (3) 182 
Arizona 153,056 152,747 oe 142 2,495,992 6, 057,964 809 241,965 
California 440 438 Pen 1,000 1,047 26,010 2 6,849 
Colorado. _ _ _ 4974 4974 2a 1,800 59,454 1,931,512 (S) 975 
Idaho _____ 41,744 41,741 —— 1,689,994 68,049 13, 152,968 3 37,389 
Illinois TN fs ae Sn W W ix um 
Michigan W W as on) w w MO ur 
Missouri 9,404 9,404 . es 846,592 2, 241,159 es m 
Montana 421,305 421,211 m 146,217 247,285 56,981,604 14 40,890 
Nevada 4 512,722 * 512,719 ied 2,929,609 17,955 807,108 3 5,551 
New Mexico 411,400 411,326 om 12,628 314,726 133,786 74 58,180 
New Vork 671 671 < = Rn 99, ; SE ERN 
South Dakota . 1,168 1,168 =e 26,241 E REM Bids a 
Tennessee W W ds me W me » 
Utah L----- 537,219 597,108 = 1,936,278 139,432 2, 119, 353 111 286,702 
Washington_ _ at 3,043 W W (5) , 
Total 258,501 257,985 -.. 6,097,552 5,258,172 33,458,268 516 681,369 


"Revised. W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Includes some nonsilver-bearing ore not separable. 


*Excludes tonnages of fluorspar, molybdenum, and tungsten ores from which silver was recovered as a byproduct. 


Less than 1/2 unit. 


“Includes ore from which silver was recovered by heap leaching. 
5Includes ore from which silver was recovered by vat leaching. 
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Table 7.—Silver produced at amalgamation and cyanidation mills in the United States 


and percentage of silver recoverable from all sources, by year 


—— ———— 


Bullion and precipi- Silver recoverable from 
tates recoverable all sources 
Year (troy ounces) (percent) 
Amalga- Cyani- Amalga- Cyani- 01 
mat ion dation mat ion dation Smelting Placers 
1 ` 654 2.600.357 e 6.60 93.39 0.01 
197 170 2.374.767 (3) 6.27 93.73 (?) 
19x0 1,502 2,637,809 (2) 8.16 91.84 (2) 
lus1 6 4,267,666 (2) 11.37 88.62 .01 
12 6.097.552 15.15 84.84 01 
'Crude ores and concentrates. 
“Less than 0400256, . 
Table 8.—Silver produced at refineries in the United States, by source 
(Thousand troy ounces) 
— Source 1981 1982 
Concentrates and ores: 
Domestic r e Z 44.487 43.825 
Foreign v 5 2,520 344 
Total | » = F 47,007 144,170 
Old scrap: 
Coins | t 1.118 NA 
Other | | Se ae 37,949 27,171 
Total ma 3 39,067 27,171 
Total net production . CCC 86,074 71.341 
Newscrap.. ... e RECTE RES 44,138 37,812 
Grand total . ila . saad Sete 130,812 109,153 
1Data do not add to total shown because of independent rounding. 
Table 9.—U.S. consumption of silver, by end use 
(Thousand troy ounces) 
End use! 1981 1982 
Electroplated ware. . ROS na FoR ply acres ha 3,904 3,204 
Sterling ware Eanes X venir Vie LUE ee el en 4,407 6,579 
Jewelry . .... J ZZ ent P PE 2 ORTU 3 5, 368 6,260 
Photographic materials T ires ) ĩðͤ TTT 51.025 51.769 
Dental and medical supplies e 1.709 1.688 
Ill % ß ec ee 2 581 970 
Brazing alloys and soldeer s TP C 7,718 1,384 
Electrical and electronic products: 
Batteries 8 2 F 3,803 4,167 
Contacts and conductor z z -— bes igit: 26,411 27,730 
Bearings e wee " E nm 1297 228 
Catalys ts : DT ua NODE E 3,830 2,417 
Coins, medallions, commemorative objects Safety ve, Btn EPOR 2,622 1,832 
Miscellaneous: PINE UNES . 4,995 4,562 
Total net industrial consumpt ioonn,:?;ßln .-- eee T116,670 118,840 
Coinage ..... . e tede cun Ww "£C 179 ,846 
Total consurmptiofi «ih sss seen ES eee eS ™116,849 120,686 


TRevised. 


1End use as reported by converters of refined silver. 
2Includes silver-bearing copper, silver-bearing lead anodes, ceramics, paints, etc. 
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Table 10.—U.S. monthly silver prices! 


(Dollars per troy ounce) 
1981 1982 

Month —  — ,o———ro — — 

Low High Average Low High Average 

Januar 12.72 16.45 14.75 7.80 8.32 8.03 
February -—----------------—-- 12.37 14.05 13.02 7.80 8.66 8.27 
March. ned cen k ed ecc 8 11.52 13.25 12.34 6.90 7.81 7.21 
/r 8 10.90 12.27 11.44 6.94 7.59 7.31 
| emer ape Sad WC ea DO 10.31 11.34 10.85 6.26 6.89 6.67 
JUN o . . RE Aoi 2 2 8.57 10.86 10.00 4.88 6.06 5.58 
July ͤ Kw len aoe 8.29 9.10 8.63 5.57 7.30 6.50 
AUSUSU ———— a e Oe SE 8.30 9.64 8.93 6.22 8.31 7.14 
September ___ 8.75 11.32 10.04 7.64 9.31 8.73 
Der oo St sss T. 8.96 9.63 9.25 7.96 10.34 9.46 
November 8.03 9.25 3.5 9.18 10.83 9.89 
December____ _ 7.95 8.92 8.44 10.08 11.21 10.59 
Average 7.95 16.45 10.52 4.88 11.21 7.95 


Based on the Handy & Harman daily quotation. 


Table 11.— Value of silver exported from and imported into the United States, by year 


(Thousand dollars) 
Year Exports Imports 
1980- 22. 2 aaa a a a a a ui y 1,909,733 1,606,010 
(Cr) eg eshte see ec EN EAE en cece ees VV ĩ 332,470 1,028,450 


JJ LL c URL Leu LU uS 208,748 927,079 


777 


SILVER 


‘Surpuno. quspusdepui jo INVIA UMOYS S[9303 03 pp 3ou Leu ged, 


8PL'80Z AAA LL6'S0T 918˙8¹ 9G1'hI OI9'I FP9“L8 L£6'01 898 C 1120 

9Ll. b 995 8851 091 5 88 £IS'T 91Z I | C ee ee VE TET: 43410 
lle LSE‘L 9 I 126 1 961 261.89 6ST'L m 7 uropaurg paun 
CICE 865 v 889.88 98. v 180‘ 861 di x = )) on tes „ unde 
8 Ic 6¹⁸ 988˙91 0z9‘T 148 56 885.5 999 gS 6 eases jo aqndey [e1apeg '&ueurrer) 
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Table 14.—Silver: World production, by country! 


(Thousand troy ounces) 


Country? 1978 1979 1980 
Algeria PERPE 75 100 100 
Argentina „„ 2.164 2.209 2,305 
Australia eee ......... 26,123 26,756 25,375 
Bolivia noc: 6,285 5,142 6,099 
Brazo . | | | | | | | | ....... 506 1,065 737 
Bulgaria. .... . 900 920 930 
Burma CODE FREE 377 340 587 
Canadnde 5 .. ---. -----.- eee 40,733 36,874 33,340 
I „ ðͤ ee 8,210 8,140 9,598 
China  — 3 9- nDpnxrererer.ecv. Lee 2.222252 22222 1,500 2,000 ,500 
Colombia? — e Cr C r r s ee... LLL 77 99 152 
Costa Rica* % a EON 2 2 2 
Czechoslovakia* F 1.300 1.300 1.300 
Dominican Republic TORO EP 1,848 2,216 1,623 
Ecuador HOOP MC 29 35 29 
El Salvador 185 152 146 
F yd ĩðW . 10 11 7 
Finland ggg ⁵ð- 8 1.069 1.028 1,430 
France J 2,755 2, 408 2,427 
German Demoeratic Republic „ fen M ce IE aee LA 1,600 1,550 1,510 
Germany, Federal nem Ol es eer a LA Vs 799 1,039 ,038 
Ghana . / .........2.222.2222- 19 20 *18 
Greene 1,360 1,752 1,672 
Greenland / OPEN r699 r763 771 
Guatemala 2 0 ed tm ee Oe ern OR 10 10 10 
Honduras sS e A A E 2,188 2,434 1,766 
Húngaro en axes Sc ð⅛ð d ĩ ⁵ 32 32 33 
India — , . cle ee 388 370 366 
Indo ead a cfs hee Ng ont cs T825 1793 701 
Ireland- — — edulis md See 631 1,059 771 
/ weg suu eei 890 1,065 1,366 
EIN os e posee ae eae Lidia a oat eae 9,664 8,680 8,603 
Korea, North®_______________________________ 1,600 1,600 1,600 
Korea, Republic oe ß „„ 1.385 2,278 2,292 
Malaysia (Sabah) - ) 459 17432 437 
Mauritania 19 Mr E 
Merio Mt 50,119 49,408 47,344 
Morocco 3,131 3,283 3,154 
Namibia oe 2 zum ff y k 1.866 2,106 2,172 
NewZealand. . .. 22.222222 222222222 2 2 1 
Nica aM CELER chee 482 389 164 
erg OW GUMA MET 1,681 1,428 1,180 
JJ/7ů eee a See Se ⁵³ĩð2³A 88 37,022 39,248 42,989 
Philip I oe ce a ao acne hee Ma ae et 1,640 1,838 1,952 
XJ DM P ee 21,862 22,569 24,627 
Portúgal PETS 23 35 20 
mal cui catu Z aT mmm S Md E EM ELEME 1,030 965 900 
Solomon Islands NA (7) (7) 
South Africa, Republic ok 3,110 3,240 5,500 
ß Z S S E EE A eee tee eee SY 2 ue 2,373 2,294 4,526 
SWegel lo Se ee oe ee tee eee eee eee 5,007 5,649 5,112 
dE Li PERENNE NOCT 15 85 95 
l umero uu ee ee RAS ec 281 231 235 
jh) cT 219 250 200 
USS Re p ei lecce es Susu See ae 46,000 46,000 46,000 
United States: ¿L uc hoa is Sats nr 8 39,385 37,896 32,329 
e ß eee 5,125 5,214 4,790 
Zae uec ah E Le c tct ea ties e e Sh rte t ANE 4,391 3,892 2,133 
LAMDA c teda . 8 1.069 914 764 
Zr eet Ses A ee 1,109 978 954 
S eon RiDU m / ·oÜw¹e eu E EE. r344,978 "343,848 339,382 

Estimated. Preliminary. ‘Revised. NA Not available. 


1981P 


362,308 
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1982* 


1Recoverable content of ores and concentrates produced unless otherwise noted. Table includes data available through 


June 14, 1983. 


2In addition to the countries listed, Austria and Thailand may produce silver, but information is inadequate to make 
reliable estimates of output levels. 
3Reported figure. 
rted output, including that obtained from treatment of gold, as follows in troy ounces: 1978— 21,348; 


*Officiall 


re 
1979— 14,725; 1980— 15,651; 


troy ounces: 1978—484, 157; 1979—1, 050, 717: 1980—721,205; 1981—747, 472; 1982— not available. 
5Smelter and/or refinery production. 
Includes production from imported ores. 
Less than 1/2 unit. 


1981—17,072; 1982—not available; and that recovered from treatment of lead, as follows in 


Digitized by Google 


Sodium Compounds 


By Dennis S. Kostick! 


The 1982 decline in domestic production 
of natural and synthetic soda ash reflected 
the decline in U.S. demand, which was at its 
lowest level since 1975. However, U.S. ex- 
ports of soda ash reached a record high level 
of 1.11 million short tons. Soda ash con- 
sumption in the United States declined 
because of economic conditions that affected 
all end-use sectors, especially glass. Despite 
the world economic recession that reduced 
international trade in almost all mineral 
commodities, exports of U.S. soda ash from 
natural sources excelled because of the 
price advantage over more expensive for- 
eign soda ash manufactured by the Solvay 
process. | 

Production of natural and synthetic sodi- 


um sulfate declined for the third consecu- 
tive year to less than 1 million tons for the 
first time since 1950 and the lowest level 
since 1949. Domestic apparent consumption 
of sodium sulfate increased slightly com- 
pared with revised 1981 consumption. 

Domestic Data Coverage.—Domestic pro- 
duction data for soda ash and natural sodi- 
um sulfate were developed by the Bureau of 
Mines from monthly and annual voluntary 
surveys of U.S. operations. Of the eight soda 
ash operations and four natural sodium 
sulfate operations to which a survey request 
was sent, 100% responded, representing 
100% of the total production shown in table 
1. 


Table 1.—Salient sodium compound statistics 
(Thousand short tons and thousand dollars) 


Stocks, Producer ) 88 
Consumption, apparent ---—----------------—— 
World: Production --—----------------------—- 


Soda ash Sodium sulfate 
1981 1982 1981 1982 
mo 8,281 7,819 11,077 895 
sha $787,469 $721,257 7376, 499 $74,554 
vr 1, 1,109 124 111 
tr $121,107 $140,616 $12,980 $12,162 
MM 18 215 394 
un $1,625 $2,410 $19,135 $28,758 
etm 2 3324 *66 430 
E 7,112 6,667 71,195 1,214 
za P30,895 *30,572 P6,056 €5,784 


Estimated. Preliminary. Revised. 


Includes natural and synthetic. Total production data for sodium sulfate obtained from U.S. Bureau of the Census. 
The value for soda ash includes synthetic soda ash. The value for synthetic sodium sulfate is based upon the average 


value for natural sodium sulfate 
Includes synthetic soda ash. 
*Natural only. 


DOMESTIC PRODUCTION 


Domestic production of natural and syn- 
thetic soda ash decreased in 1982 compared 
with the total reported in 1981. The U.S. 
soda ash industry operated at 69% of total 


nameplate capacity; however, this calcula- 
tion included Tenneco Minerals Co.'s full 
nameplate capacity, which was not ex- 
pected to be achieved in 1982. Because 


781 


782 


Tenneco anticipated producing at one-third 
of its nameplate capacity in 1982, a more 
realistic industry operating rate would be 
73%. 

Domestic production of natural and syn- 
thetic sodium sulfate decreased 17% in 
1982. Production data on natural sodium 
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sulfate in table 4 were withheld in 1982 to 
avoid revealing company proprietary data. 
Data from the two reporting natural sodium 
sulfate producers were included in total 
production as recorded by the U.S. Bureau 
of the Census. 


Table 2.—Producers of soda ash and natural sodium sulfate in 1982 


Plant nameplate 
Product and company capacity Plant location Source of sodium 
(thousand short tons) 
Soda ash, natural: | 
Allied Chemical o 2,200 araa River, Underground trona. 
yo. 
FMC Corp- - ------------------ 2,850 %o Do. 
Kerr-McGee Chemical Cord Meu Erit 1,300 A „Calif. Dry lake brine. 
ea ee u E naa 8 150 Westend, Calif. Do. 
Stauffer Chemical Co. of Wyoming 1,960 areon River, Underground trona. 
yo. 
Tenneco Minerals Oo. 1,000 . 3 Do. 
Texasgulf Chemicals o 1.000 Granger, Wyo. Do. 
Soda ash, synthetic: 
Allied Chemical co 900 Syracuse, N.Y Ammonia-soda pro- 
cess. 
M o’¹wwꝛẽ m: ee Zl sss 11,360 
Sodium sulfate: | 
Great Salt Lake Minerals & Chemical Corp 40 | den, Utah _ Salt lake brine. 
Kerr-McGee Chemical Cord ha icc 225 estend, Calif. e brine. 
Ozark-Mahoning Coo 70 PRR Subterranean brine. 
ex. 
DO... 2; So ũ ꝛm t EE ee 100 Seagraves, Tex Do. 
Total occ e m y S ecu. 435 


Kerr-McGee Chemical Corp. terminated 
sodium sulfate production at its Trona plant 
in California. Equipment and process obso- 
lescence and high maintenance costs were 
cited as the reasons for the decision. The 
loss of the 200,000-ton-per-year facility re- 
duced the supply available to the domestic 
sodium sulfate market but was partially 
offset by the announcement by Ozark- 
Mahoning Co. the Nation's other major 
natural sodium sulfate producer, that it 
planned to expand capacity from 100,000 to 
150,000 tons per year at its Seagraves, Tex., 
plant. The expansion was scheduled to be 
completed by early 1984.2 

Tenneco, the fifth soda ash producer in 
Wyoming, commissioned its new mine in 
June. Although Tenneco came onstream at 
a time when the domestic soda ash market 
was weak, the company continued efforts to 
reach nameplate capacity production by 
1984.5 

In a barter agreement with Church and 
Dwight Co., Allied Chemical Co. planned to 
mine and process trona to produce soda ash 
for Church and Dwight's sodium bicarbo- 


nate facility in Green River, Wyo. In ex- 
change, Allied acquired a number of sodium 
leases held by Church and Dwight since 
1968. 


Table 3. - Manufactured and natural 
sodium . produced in the United 
tates 


(Thousand short tons and thousand dollars) 


Manufactured 
soda ash Natural sodium Total 
Year (ammonia-soda carbonates? quantity 

process)! ? 

Quantity Quantity Value 
1978 _ €1,500 6,790 370,147 8,290 
1979 _ W W  *543,812 8,253 
1980 _ W W 768, 168 8,275 
1981 _ W W  *187,469 8,281 
1982 _ W W 721,257 7,819 


*Estimated. W Withheld to avoid disclosing company 


proprietary data. 

Current Industrial Reports, Inorganic Chemicals, U.S. 
Bureau of the Census. Bureau of Mines responsible for 
data compilation after January 1979. 

Ancludes quantities used to manufacture caustic soda, 
sodium bicarbonate, and finished light and dense soda ash. 

3Soda ash and trona (sesquicarbonate). 

*Includes value for synthetic soda ash. 
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Table 4.—Manufactured and natural sodium sulfate produced in the United States! 
(Thousand short tons and thousand dollars) 


Manufactured and natural? Natural 
Year meh Hi h 
puri ; 
99% or DU Total ^ Quantity Value 
less) 
IB c ora a LC LI EU E. 660 509 71,169 605 27,865 
õ.ĩ³¹r.i ror Le u m s S m 8 612 509 1,121 533 29,689 
DL MSS CDL CE r ua ee 2 355 676 464 41,139 583 36,389 
öͤͥõĩ⁰ſſſſſſͤ ³ĩð2³AA ĩ³ Ä ĩͤ 8 1666 1411 11,077 608 43,186 
UL |. AEA I ae ene ee Te Pe A 8 495 895 W W 


"Revised. W Withheld to avoid disclosing company proprietary data. 


! All quantities converted to 100% NasSO, basis. 


*Current Industrial Reports, Inorganic Chemicals, U.S. Bureau of the Census. 


Ancludes Glauber's salt. 


*Data do not add to total shown because of independent rounding. 


CONSUMPTION AND USES 


Soda ash was successfully used to reverse 
the effects of acid rain in a 9-acre pond in 
the Adirondack Mountains in New York. 
Prior to treatment, the pH of the pond 
water was 4.6; however, after 5 tons of soda 
ash was applied, the pH increased to 7.5, 
thereby enabling aquatic life to flourish 
again. Although less expensive lime was 
more commonly used as a neutralizing 
agent for acidic waters, experiments in 
Sweden indicated that soda ash was four to 
five times more effective.* 

Market displacement of glass containers 
by polyethylene terephthalate bottles con- 
tinued to concern glass-container producers 
throughout the world. The U.S. and Europe- 
an soda ash industry shared the concern 
because glass containers were the largest 
use of soda ash. If this market sector should 


deteriorate further in the near future, the 
world soda ash market would be severely 
affected. Increased use of cullet glass and 
passage of returnable-bottle legislation in 
some regions have also adversely impacted 
domestic soda ash demand. U.S. consump- 
tion of soda ash in glass bottles and contain- 
ers declined an estimated 17% since the 
peak consumption year of 1978. 

The total U.S. primary demand for soda 
ash in 1982 was 6.67 million tons. The 
estimated consumption of soda ash by end 
use is shown in table 5. 

Apparent consumption of sodium sulfate 
in 1982 was 1.21 million tons. The major end 
uses of sodium sulfate were pulp and paper, 
48%; detergents, 39%; and glass and miscel- 
laneous, 13%. 


Table 5.—Estimated consumption of soda ash in 1982, by end use 


(Thousand short tons) 
End use 

Glass: 
Bottle and container ___________________________ ee 2,500 
Flil- 25. zn s A cuc i E c eee a eee x E t 500 
/ REED PERTENECER EREMO PPP ROREM 220 
Othar ick ne ooa Douce o eL E y A e y y UE Mr LUE E 280 
77 hͥd AL MAL EU a Me a CA te 2 LEE EE 3,500 
Chemical. ß e M UC Ed AE 1,300 
Soaps and detergents. — ——. - - - - - - - - - - ʒ d ee ee Se ie e 500 
Pulp and paver up uz Se ee i ee eee eee 215 
Water treatment —_ -—------------------——-—-—————————————— S S Y MR 290 
Othar ea hdd m ddddſdsũ e MEAS E d ß ion cs Saa kausa S ka: 862 
Oe cat Le ⁵²Ü5' AA 12 sum aD ot un ⁰ ( ent Su ee a 8,167 
C0ß»*ÄàÄ˙Ü¹⁵¹5 ee se 6,667 


!Includes soda ash used in petroleum and metal refining, leather tanning, enamels, etc. 
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STOCKS 


The economic recession in 1982 adversely 
affected soda ash sales and contributed to 
large yearend inventories stored on team- 
tracks, in terminals, in warehouses, and in 
plant silos. Also, the entrance of Tenneco 
into the U.S. industry added to the total 
soda ash supply. As a result, yearend stocks 


reported by producers increased 23%. 
Yearend stocks of natural sodium sulfate 
decreased 55% because weather problems 
affected production by Great Salt Lake 
Minerals & Chemical Corp. and Kerr- 
McGee closed its Trona plant, thereby ne- 
cessitating sales from their inventories. 


PRICES 


The f.o.b. list price of dense, bulk soda ash 
from Wyoming declined from $92 per ton in 
January to $84 by November. Kerr-McGee 
lowered its f.o.b. list price of dense, bulk 
soda ash from $109.25 to $107.25 per ton 
effective October 1, 1982. The average value 


of bulk natural soda ash, f.o.b. Green River, 
Wyo., and Searles Valley, Calif., as reported 
by producers, in 1982 was $88.35 per ton. 
The average value of bulk natural sodium 
sulfate, f.o.b. mine or plant, as reported by 
producers, was $83.30 per ton. 


Table 6.—Sodium compounds yearend prices 


Sodium carbonate (soda ash): 


77770 es 
Light pepe" Es carlo works =- — on 
Dense, paper eee v 


Sodium sulfate (100% NasSO,): 
Technical d 


etergent, rayon grade, bags, carlots._  _ _ _ _ 
Sodium sulfate, bulk, carlots, works' VVV 


Domestic salt cake, bulk, works? 


East of Mississippi River. 


National Formulary (N.F. XID, drums 


1981 1982 
E per ton. $150.00 $150.00 
F do_ _ _ _ 123.00 123.00 
3 do_ _ __ 112.00 — $112.00- 118.00 
DEDOS do- _ _ _ 92. 88.00 
3 do. ... 570.00 72.00 90.00- 96.00 
S do... .00 96.00- 103.00 
5 do... 47.00- 52.00 47.00- 52.00 
ER per pound. . .235 .235 


7 ds Chemical Marketing Reporter. Current Prices of Chemicals and Related Materials. V. 222, No. 26, Dec. 27, 1982, 
p. 32. 


FOREIGN TRADE 


The United States remained the largest 
soda ash producer in the world in 1982, 
representing more than one-fourth of total 
world output. According to the U.S. Bureau 
of the Census, U.S. exports of 1.11 million 
tons to 57 countries were distributed on a 
regional basis as follows: South America, 
29.4%; North America, 20.1%; Asia, 18.2%; 
Europe, 14.2%; Africa, 13.6%; Oceania, 
2.990; the Caribbean, 1.2%; and Central 
America, 1.0%. 

In a dumping case brought before the 
European Economic Community (EEC) 
Commission by the European Council of 
Chemical Manufacturer's Association 
(CEFIC), an antidumping duty of 24.63 Eu- 
ropean Currency Units (ECU)* was imposed 
on future shipments of dense soda ash 
entering the EEC from the United States. 
Allied and FMC Corp. were exempt from 
the action because they promised to in- 


crease their export prices and Texasgulf 
Chemicals Co. was given a 22.24 ECU duty.’ 
The investigation was based on allegations 
of a 10% price differential between the 
price of imported soda ash from the United 
States and the EEC soda ash price, which 
eroded by 5% the market share of the 
United Kingdom producer. 


Table 7.—U.S. exports of sodium carbonate 
and sodium sulfate 


(Thousand short tons and thousand dollars) 


Year Sodium carbonate Sodium sulfate 
Quantity Value Quantity Value 
1979 _____ 997 86,663 102 8,516 
1980 _____ 1,094 121,945 129 12,740 
1981 _____ 1,051 121,107 124 12,980 
1982 _____ L 109 140, 616 111 12,162 


Source: U.S. Bureau of the Census. 
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Table 8.—U.S. imports for consumption of sodium sulfate 
(Thousand short tons and thousand dollars) 


Year Crude (salt cake)! Anhydrous Total! 
Quantity Value Quantity Value Quantity Value 
1979. ¿alus SEC TTE re Sree RR 85 3,763 104 5,748 2188 9,511 
1 1) Eee x eT 97 4,872 133 8,370 230 13,242 
NO Ye L aches T 136 8, 038 139 11,097 275 19,135 
ee e 210 13, 820 184 14,938 394 758 


Includes Glauber s salt as follows: 1979—926 tons ($24,854); 1980—1,418 tons un 372); 1981—30 tons ($13,800); and 


1982—2 tons ($1,24 


Data do not etr E total shown because of independent rounding. 


Source: U.S. Bureau of the Census. 


Table 9.—U.S. imports for consumption of sodium carbonate and bicarbonate 
(Thousand short tons and thousand dollars) 


Sodium carbonat ——— 


Source: U.S. Bureau of the Census. 


tity Value tity Value 
S ies ue ate ate 12 1,625 18 2,410 
7777S TONER 3 680 7 1,360 
99 2 ee een a t 15 2,305 25 3,770 


WORLD REVIEW 


Egypt.—The General Organization for In- 
dustrialization, a department in the Minis- 
try of Industry and Mineral Wealth, solicit- 
ed engineering contracts to expand capacity 
at the synthetic soda ash plant of Misr 
Chemical Industries at El-Mex, near 
Alexandria. The expansion was scheduled 
to raise capacity from 80,000 to 200,000 tons 
per year by 1986.* 

Europe.—At the request of CEFIC, the 
EEC Commission investigated reports of 
underpriced light soda ash imported into 
the EEC from the Council for Mutual Eco- 
nomic Assistance (CEMA) countries. The 
rising level of imports from CEMA sources 
affected soda ash sales of the West Europe- 
an producers, whose production costs were 
cited as rising 230% since 1979, primarily 
because of escalating energy costs. Imports 
of soda ash into the EEC during this time 
had risen an average of 4695, but in certain 
countries imports had declined. 

After months of investigation, new legis- 
lation imposed an antidumping duty as 
either a fixed percentage of the price per 
ton delivered to the EEC border or the 
amount by which the EEC border price was 
less than a stipulated price expressed in 
ECU, whichever amount was higher. Be- 
cause the price varied among the CEMA 
countries, the new percentage and ECU 
duties were, respectively: Bulgaria, 14.0995 


and 113.85 ECU; German Democratic Re- 
public, 40.86% and 127.24 ECU; Poland, 
9.68% and 118.85 ECU; Romania, 18.79% 
and 117.62 ECU; and the U.S.S.R., 37.26% 
and 129.60 ECU. 

India.— The Gujarat Industrial Invest- 
ment Corp., a development company in the 
State of Gujarat, signed an agreement for 
Akzo Zout Chemie BV of the Netherlands to 
supply technical assistance for the construc- 
tion of a 200,000-ton-per-year synthetic soda 
ash plant at Saurashtra. Klöckner Ina S.A. 
of the Federal Republic of Germany was to 
act as an advisor and financial coordinator 
of the project. The plant was scheduled for 
completion in 1985.10 

Japan.—The Japanese Fair Trade Com- 
mission began investigating possible illegal 
trade restrictions by the Japanese soda ash 
industry against imports of U.S. soda ash. 
Asahi Glass Co. Central Glass Co. Ltd., 
Tokuyama Soda Co., Ltd., Toyo Soda Indus- 
tries Co. Ltd. (all producers) and Toko 
Terminal Co., the only terminal operator 
that handles Japanese imports of soda ash, 
were named in the investigation. Should the 
defendents be found guilty of restraining 
soda ash imports and the trade barrier be 
subsequently lifted, U.S. soda ash exporters 
anticipated a greater opportunity to in- 
crease shipments of soda ash to Japan in 
the future.” 
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South Africa, Republic of.—AECI Ltd., 


the largest South African chemical compa- 
ny, studied the feasibility of constructing a 
300,000-ton-per-year synthetic soda ash 
plant. The company, 40% owned by Anglo 
American Industrial Corp. of South Africa 
and 40% by Imperial Chemical Industries 
Ltd. of the United Kingdom, planned to be 
an equal partner with the South African 
Industrial Development Corp. Richards Bay 
on the east coast was favored for the propos- 
ed complex because the area had an exist- 
ing infrastructure.’ 

Spain.—An August 1981 fire damaged 
the anhydrous sodium sulfate operation of 
Criaderos Minerales y Derivados S.A. in 
Cerezo del Rio Tiron, Burgos Province. In 
the latter half of 1982, the mine was sched- 
uled to resume production at its previous 
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rate of 100,000 tons per year, with the goal 
of increasing capacity to 150,000 tons per 
year by yearend.: 

Thailand.—After 5 years of delays caused 
by difficulties over site and process technol- 
ogy selections and funding arrangements, a 
soda ash joint venture agreement was sign- 
ed at midyear by all members of the Associ- 
ation of Southeast Asian Nations (ASEAN). 
ASEAN Soda Ash Co., Ltd., was formed to 
operate the 400,000-ton-per-year plant, with 
Thailand holding 60% equity in the project; 
Indonesia, Malaysia, and the Philippines 
each had 13%, and Singapore, 1%. The 
Japanese Export-Import Bank provided 
70% of the financing for the $377 million 
project. Two Japanese glass producers— 
Asahi Glass, and Central Glass—also 
agreed to participate in the project.“ 


Table 10.—Sodium carbonate: World production, by country! 


(Short tons) 
Country 1978 1979 1980 1981P 19829 

Albania" ou eere a ar LA E 25,600 25,100 21,600 21,600 21,600 
Australa Z ¼0o ͥ uu eA e Leer E 180,000 180,000 205,000 190,000 190,000 
Autro ot ß S le e NE Tas 190,000 190,000 190,000 190,000 190,000 
Belgium nune Cece ote 8 471,175 "441,197 360,376 300,931 330,000 
Bras 7. ⁵ ] ]ðZiÜAiſ ⁵ ⁰ . y 8 132,995 130,799 194,007 201,234 210,000 
Bulgaria —— — ox i Be ce 1,426,689 1, 650, 749 1,629,977 1,618,948 1,655,000 
Canada i Le y Pee 8 ,000 500,000 500,000 ,000 500,000 
Chad *. u ³ !... A i A s 12,000 12,000 8,800 5,500 5,500 
Chii? 2 ß uu eR eL rei 12,000 12,000 12,000 11,000 NA 
Chili cut d 1,464,970 1,638,083 1,778,026 1,832,221 1,875,000 
eee, ß 184,275 146,846 37, 137,800 137,800 
Czechoslovakia ____________~_________ ee 133,380 131,175 135,192 130,293 132,000 
Denmark! ———— LL 2,241 3,036 148 164 165 
sss 4409 15, 20,777 25/54 22.910 
|j). mM Er 1,488,449 71,708,470 1,719,824 1, 765,000 1,765,000 
German Democratic Republic 939,455 948,519 954,880 967,859 967,800 
Germany, Federal Republic offt 1,355,535 1,544, 1,555,481 1,810,770 1,320,000 
Greece JJſũũũ ↄ ſ qe TE SENA 1,1 1,100 1,100 1,1 1,100 
/)GFCTfõ dy y LE LA "635,413 597,779 578,320 676, 000 000 
11õÜᷓ’t «˙²ſ ́ y y Nott att 105, 000 105, 105,000 105,000 100,000 
7öÜö—˙⁵. w. x . 1,280,410 1,498,015 1,494,107 1,298,185 1,270,000 
Kenya: o eno y m : EN oe 168,127 246,747 616 275, 000 330, 000 
M. Republic )½))!!!!!öͤĩX%ãðũ ¼mwm eters 194, 106 642 244,625 222,136 220,000 
Kin n cse es a m eh EAE 456,356 462,970 “495000 (495,000 495,000 
Netherlands Ei c Rt . 8 T808,647 “460, *460,000 460, 000 460, 000 

7J7777·öĩ§15êi˙ð˙ y ·ↄð . 28,700 29, 29,800 29, 29, 
i anal as E A E ] ¾ 2ͤK y k OS ra ieee 181,592 182, 958 84,878 102,267 118,157 
pola d __ SO ONERE 2 170,832 — 753980 839960 772719 770,000 
Portügalr: 9 SP et n2 144,901 201,469 “195000  “190,000 190,000 
Romania M ]²“nit.. d ee 990,977 984,363 1,032,865 1 1,069,241 1,060,000 
Sin a LA eS 550,053 550,000 — 550,000 000 550,000 
Sweden? 5 S ] -;-;-; K LE e dre 1,000 1,000 : 1,000 1,000 1,000 
Switzerland: .—— S S s s s l none e 50,000 50,000 50,000 51,000 51,000 
TAIWAN u pd o 84,869 88,973 102,008 79,437 65,000 
Turkey Su. u oot e LE LL re Aet 70,000 15,000 65, 65,000 65,000 
USSR onec Su io as a Leute 222 955,022 5,271,246 5, 269,042 5,857,227 5,351,227 
United Kingdom „„ 1,760,000 1, 540,000 1,500, 430,000 — 1,430,000 
United States* C ua eS Ty LIOR Ih et ea ES Nee SE ass 290, 000 8,253,000 — 8,275,000 — 8,281,000 57,819,000 

Wc. n 8 183,869 181,200 142,274 162,212 5200, 
MMM ³o·˙ ud — 729,99 8,653 "30,922,516 31,169,063 30,894,998 30,571,547 


ted. Preli "Revised. 


NA Not available. 


*Estima 
‘Table includes data available through May 2, 1983. Synthetic unless otherwise specified. 


Natural only. 


Production for sale only; excludes output consumed by producers. 


“Includes natural and synthetic. 
“Reported figure. 
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Table 11.—Sodium sulfate: World production, by country' 
(Thousand short tons) 
Country” 1978 1979 1980 1981 1982* 
Natural: 
Argentina 45 40 42 57 362 
Canadas nc . 8 415 1489 530 610 605 
l! ĩ A e Ue SC 4 2 1 (5) 1 
JJ d cn a UE E 3 r3 3 eg 4 
/k(ööß' y y 8 39 e25 10 11 11 
Mexico ___ _ ⅛ ˙ ͤcꝗð⅛ 365 1398 410 r *458 469 
South Africa, Republic of. .. NA NA 14 5 38 
Ruin. 222 K ³ĩðVAA ĩͤ ON 229 229 172 292 276 
II!öôÜ A Be 2 71 1157 69 89 88 
U.S.S.R? _ ³˙¹1 . ie SS 1364 375 1386 386 397 
United Stats 605 533 583 608 Sw 
Total macau z sasa t et 12,140 r2 251 2,220 2,519 1,916 
Synthetic: 
Austria’? ___ r61 161 161 161 61 
Belgium? __ _ r276 1276 1276 1276 276 
J/%%/%//Gͥ·.õ·Ü 8 48 76 78 64 64 
Ff! m 55 50 50 50 50 
France scos OLan a c Se 138 168 165 *165 165 
German Democratic Republie 144 *140 *140 r €139 139 
Germany, Federal Republic of— 233 7232 248 281 216 
Greece? ________________________ 7 8 12 *12 13 
Hungary? // 11 11 11 11 11 
// ³oO¹ ĩ eren o ei m e 71,116 71,192 r €1,102 r €992 937 
;õ§ĩ5%¹rʒd.. S Yay 353 373 342 313 284 
Netherlands 55 55 55 55 55 
Prunk ee eee es r57 49 58 64 63 
Spain? __ b 134 193 193 r €193 187 
edlen 116 116 116 116 116 
USSR?! 2 ³˙1AwàA et Sua 265 265 1276 1276 276 
United States: iii 564 588 556 469 8895 
Total au pu uyu ee 3,633 79,853 8,139 3,531 3,868 
"Estimated. Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data. NA Not 


available. 
1Table includes data available through May 18, 1983. 


In addition to the countries listed, China, Saee f Poland, Romania, Switzerland, and the United Kingdom are known 


to or are assumed to have produced synthetic 
commodity, but production fou 
of reliable estimates of output levels. 

Reported figures. 


um sulfate, and other unlisted countries may have produced this 
res are not reported, and available general information is inadequate for the formulation 


*Natural mine output, excluding byproduct output from the nitrate industry, which is reported separately under 


manufactured. 
5Less than 1/2 unit. 


*Series revised to reflect output reported by Mexico's princi 
,000 tons (estimated) of natural 


in other years, an additional 


pal produont, Industrias Peñoles, S.A. In 1979, and probably 


um sulfate was produced by a smaller producer. 


7Conjectural estimates based on 1968 information on natural sodium sulfate and general economic conditions. 
Natural sodium sulfate included with synthetic sodium sulfate production. 


Byproduct of nitrate industry. 


10Quantities of synthetic sodium sulfate credited to Spain are reported in official sources in such a way as to indicate 
that they are in addition to the quantities reported as mined (reported in this table under Natural“), but some 


duplication may exist. 


Derived approximate i data presented are the difference between reported total sodium sulfate production 


(natural and synthetic un 
“Natural” in this table). 


erentiated) and reported natural sodium sulfate sold by producers (reported under 


TECHNOLOGY 


FMC was granted a patent in 1982 for a 
solution mining process to recover alkali 
values from trona. In the process, 2 to 7 
weight-percent of sodium hydroxide in 
aqueous solution was contacted with the 
subterranean ore, after which the sodium 
carbonate-bearing solution was recovered 
and carbonated to precipitate sodium ses- 
quicarbonate and/or sodium bicarbonate. 


The crystallized sodium carbonate was cal- 
cined to produce sodium carbonate monohy- 
drate or anhydrous sodium carbonate. The 
mother liquor was regenerated using slaked 
lime and water to convert residual sodium 
carbonate to sodium hydroxide and a calci- 
um carbonate precipitate. The calcium car- 
bonate was calcined to produce lime and 
carbon dioxide for regenerating the mining 
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solvent and the carbonating medium, 
respectively.’ 


1Physical scientist, Division of Industrial Minerals. 
2Chemical Marketing Reporter. Sodium Sulfate Supplies 
1 1982 By product Production Is Cut. V. 221, No. 23, June 
p. 4 
Mining Congress Journal. V. 68, No. 4, August 1982, p. 


"Chemical Week. Trona Agreement. V. 130, No. 2, Jan. 
13, 1982, p. 17. 

*Denver Post. Soda Ash Found To Reverse Effects of 
Acid Rain in Pond. Oct. 28, 1982, p 

61 ECU equaled US$0.932089 on n Sept. 30, 1982. 

"Official Journal of the European Community. Commis- 
sion lation (EEC) No. 3018/82, v. 25, Nov. 13, 1982, pp. 
L317/5-L317/7. 
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European Chemical News. Egypt Shortlists Bidders for 
1992 m Plant Near Alexandria. V. 39, No. 1048, Sept. 6, 
p. 29. 


Ash imports V. 89, No. 1058 Oct. 11, 1982, p. 12. 
9 — ——. Akzo / Klockner Team Wins Indian Contest for 
Soda Ash Plant. V. 38, No. 1026, Apr. 5, 1982, p. 26. 
11 . Japanese in Soda Ash Cartel Investigation. V. 
89, No. 1050, Sept. 20, 1982, p. 8. 
. AECI Considers Plan for First Soda Ash Plant 
in South Africa. V. 89, No. 1045/6, Aug. 16-23, 1982, p. 21. 
. Sodium Sulfate Plans. V. 38, No. 1015, Jan. 18, 
18 p. 82. 


14Industrial Minerals. Soda Ash Plans To Take Shape. 
V. 180, September 1982, p. 16. 

15Pinsky, M. L., and J. Walden (assigned to FMC Corp.). 
Recovery of Alkali Values From Trona Deposits. U.S. Pat. 
4,344,650, Aug. 17, 1982. 


Stone 


By Harold A. Taylor, Jr.,! and Valentin V. Tepordei! 


A total of 790 million tons of crushed 
stone valued at $2.9 billion, f.o.b. plant, was 
estimated to have been produced in the 
United States in 1982. This tonnage is the 
lowest production reported in 17 years, 996 
less than that of 1981 and 28% below the 
record production of 1979, reflecting mainly 
the impact of the recession on the construc- 
tion industry. About three-quarters of 
crushed stone production continued to be 
limestone, followed by granite, traprock, 
sandstone, shell, marl, volcanic cinder, mar- 
ble, and slate, in order of volume. 

Production of dimension stone totaled 
1.33 million tons valued at $145 million in 
1982, indicating little change in tonnage 
during the past 5 years. Roughly one-half of 
the dimension stone tonnage was granite, 
followed by limestone and sandstone. 

Exports of crushed stone in 1982 decreas- 
ed 43% and imports decreased 44%. Ninety- 
three percent of the exported and 83% of 
the imported crushed stone was limestone. 
Apparent consumption of crushed stone was 
790 million tons. 

Exports of dimension stone decreased 


10% in value to $19 million in 1982. Imports 
of dimension stone increased 28% in value 
to $170 million and surpassed in value 
domestic production for the first time. Im- 
ports of dimension granite increased very 
significantly for the second year to yield a 
2-year value increase of 252% to $80 million 
in 1982. 

Domestic Data Coverage.—To reduce the 
Federal Government’s paperwork and costs, 
as well as respondent’s reporting burden, 
the Bureau of Mines had implemented new 
canvassing procedures for its stone surveys. 
Beginning with 1981 data, the survey of 
stone producers is to be conducted for odd- 
numbered years only. 

In even-numbered years, the preliminary 
survey, which collects production informa- 
tion on a sample basis for the first 9 months 
only, is used to generate State annual pre- 
liminary estimates. This survey canvasses 
the large companies in each State produc- 
ing up to 75% of the State total tonnage. 
The preliminary production estimates for 
1982 will be revised in the 1983 stone 
chapter. 


Table 1.—Salient stone statistics in the United States 
(Thousand short tons and thousand dollars) 


1978 1979 1980 1981 1982 
Sold or used by producers: 

Dimension stone 1,394 1,350 1,315 1,331 P1,330 
Value. sts ate elena ete Me ten $113,100 $122,800 $138,900 $150,463 8145, 113 
Crushed stone. 1,049,600 1,099,500 983,500 1872, 600 5790, 080 
ln XE $2,773,000 83, 275,900 $3,265,800 "$3,125,000  P$2,918,300 
Total stone? 3  . 1,051,000 1,100,850 984,815 1874, 000 5791, 400 
Total value ________________ $2,886,000 $3,398,700 233, 404,700 "$3,276,000  P$3,063,000 
Exports value $31,400 $40,200 $36,400 1846, 647 $37,704 

Imports for consumption (value): 
Dimension stone $51,700 $65,800 $88,900 "$132,904 $169,908 
Crushed stone ____________________ $13,100 $16,000 $13,900 $13,473 $16,382 


PPreliminary. ‘Revised. 
1Includes volcanic cinder and scoria in 1979-82. 


2Does not include American Samoa, Guam, Puerto Rico, and the Virgin Islands. 
3Data may not add to totals shown because of independent rounding. 
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Legislation and Government Pro- 
grams.—On January 1, 1982, a temporary 
restraint of the Mine Safety and Health 
Administration’s (MSHA) enforcement of 
safety rules in surface mining of stone and 
sand and gravel operations went into effect, 
as a result of limitations in funding imposed 
by the U.S. Congress. This temporary re- 
straint was lifted on July 15, 1982, and 
MSHA inspectors resumed enforcing the 
safety rules, this time under new guidelines 
that reduced the number of significant and 
substantial violations. 

On January 6, 1982, the Surface Trans- 
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portation Assistance Act of 1982 became 
Public Law 97-424. This law extends the 
Federal Highway Trust Fund to September 
30, 1988, and increases the Federal fuel 
taxes from 4 to 9 cents per gallon, effective 
April 1, 1983, as well as other fees paid by 
highway users. The levels of funding estab- 
lished in the act are the highest ever for 
highways and mass transportation, and the 
highest in constant dollars since the early 
seventies. The additional funding was ex- 
pected to increase crushed stone demand 
significantly. 


CRUSHED STONE? 


DOMESTIC PRODUCTION 


The preliminary production estimates in- 
dicate that in 1982 the output of crushed 
stone decreased in every geographic region. 
The South Atlantic region continued to lead 
the Nation in the production of crushed 
stone with an estimated 186 million tons or 
24% of the U.S. total. Areas with the most 
significant percentage reduction in produc- 
tion levels were New England, the East 
North Central, the Mountain, and the Pacif- 
ic regions. 

The five leading States, in order of vol- 
ume, continued to be Texas, Florida, Penn- 
sylvania, Illinois, and Missouri. Their com- 
bined estimated production represented 
32% of the national total. I 


FOREIGN TRADE 


Exports.—Exports of crushed stone 
decreased 43% to 2.1 million tons; of this, 
93% was limestone of which 97% went to 
Canada. Exports of quartzite, while small in 
total amount, showed a significant increase 
in 1982 to 47,000 tons. 

Imports.—Imports of crushed stone 
decreased 44% in 1982 to 1.9. million tons 
while the value increased 22% to $16.4 
million. Approximately 75% of this tonnage 
was limestone, 99% of which came from 
Canada. 

Imports of calcium carbonate fines 
decreased 29% to 192,000 tons; of this, 90% 
came from the Bahamas. 


WORLD REVIEW 


The estimated world annual production 
of crushed stone in 1982, excluding central- 
ly planned economy countries, was approx- 
imately 2.4 billion tons, a decrease of about 
10% from that of 1981. Of this total, the 
United States produced about one-third. 


Preliminary estimations of crushed stone 
production in Canada indicated a decrease 


of 27% in 1982 to 62 million tons valued at 


$255 million, compared with the final 1981 
figures. The estimated average price in- 
creased by 1296 to $4.12 per ton. The Prov- 
inces of Quebec and Ontario continued to be 
the largest producers of crushed stone with 
about 46% and 34%, respectively, of the 
total. 


TECHNOLOGY 


The 37th annual convention of the Na- 
tional Limestone Institute was held in Jan- 
uary 1982 in Washington, D.C. Environ- 
mental and mine safety regulations, surface 
mine rehabilitation, production and mar- 
keting of agricultural limestone, and the 
future of the Highway Trust Fund and its 
role in reconstruction of the highway sys- 
tem were the main topics.? 

The 65th annual convention of the Na- 
tional Crushed Stone Association was held 
in February 1982 in Las Vegas, Nev., in 
conjunction with the biennial International 
Concrete & Aggregates Show. Topics cover- 
ed included plant automation through the 
use of computerized controls, improvements 
in quarry production, new trends in the 
marketing of stone in the eighties, and the 
effects of current and proposed legislation 
and regulations on the crushed stone indus- 
try, including the Highway Trust Fund.‘ 

In April 1982, the 18th Annual Forum on 
Geology of Industrial Minerals, sponsored 
by the Indiana Geological Survey and India- 
na University's Department of Geology. was 
held in Bloomington. Ind. Most of the 
papers dealt with construction materials, 
the theme of the conference. 

A new process that produces glass fibers 
from a 50-50 mixture of limestone and slate 
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mining waste was developed by a research cations. The raw materials for the new 
team at the University of California at Los product are abundant and inexpensive. 
Angeles, working on a project sponsored by Several articles dealing with quarry 
the Bureau of Mines, U.S. Department of operation, drilling, screening,® convey- 
the Interior.“ The fibers are alkali resistant ing,'° and reclamation and rehabilitation 
and could become a substitute for asbestos in crushed stone operations! were pub- 
in reinforcing concrete, among other appli- lished in 1982. 


Table 2.— Crushed stone! sold or used in the United States, by region 
(Thousand short tons and thousand dollars) 


Rezi 1981 1982P 
Oo ——M———— ——— — 
a Quantity Value Quantity Value 
Northeast: 
New England = o 2222222222222 L 718,335 192,173 16,100 79,700 
Middle Atlantic / ne ee ee 94,374 383,329 89,800 391,500 
North Central: 
East North Central %%% ³⅛V—A ³ A a REA ES 151, 660 505,002 125,600 422,200 
80 West North Central! %ͤö;öO ries C n 90,596 286,472 88,400 285,800 
uth: 
South Atlantic !. es 205,895 802,184 185,600 744,900 
East South Central jj ᷣͤ ͤ ͤ ⁵ OREL 87,943 316, 346 83,500 312,600 
Ç West South Centraal 124,014 389,146 116,500 362,600 
est: 
Mountain. . nnn — T 27,872 101, 852 23, 600 96,000 
Fiir ĩð ]ꝗ ß 71,952 248,631 60,900 222,900 
SM p Fn ua D teste put l sun dye SA T872,600 3, 125,000 790,030 2,918,300 


PPreliminary. Revised. 
Includes volcanic cinder and scoria. 
?Data may not add to totals shown because of independent rounding. 


Table 3.—Crushed stone! sold or used by producers in the United States, by State 


(Thousand short tons and thousand dollars) 


1981 1982P 
State — — J br —.—>—-—-y. 
Quantity Value Quantity Value 

Alabama ____.__.. ___ _ s. ee ee ye S 20,706 88,377 21,200 89,600 
Alaska _______ ..... %% 8 5,359 26, 855 5,100 25,200 
P. 70) 01: MR REED «⁵ é i... 6,315 26,263 5,200 22,200 
Arkansas________. Ee ee ꝛnß 13,834 47,260 13,100 48,500 
California p Le 34,560 118,698 28,500 105,400 
Colorado c eke ete. Se Sep bn 8 6,969 24,083 6,900 27,800 
Connecticut |... ___ ff S 76,837 136,745 6,100 32,700 
Florida ____.__._. | ...... jFFFͥEͥ 1 65,067 226,192 53,100 182,300 
Georgia 5 ð A tate ade ae 35,130 153,751 34,800 153,500 
Hawaii FCC œòL“ RN ERN 6,036 31,403 4,500 26,600 
Idaho — . , HCM 1.437 6,206 1.200 6,000 
Illinois S eae eae F 44,159 165,218 42,900 148,300 

Indiana F PLN PT 25,349 19,910 20,300 9, 
owa e S 22,424 82,891 22, 600 88, 800 
Kansas %% T 14,143 45, 738 14,400 41,100 
Kentucky "MPO „ „ rest ees, 1 32,433 108,257 29,500 104,300 
Louisiana? a ee ole "P: . w w w W 
Maine | gk eee Seis r 1,315 5,532 1,200 4,000 
Maryland. .. T e E 16,485 74,289 15,100 73,500 
Massachusetts - - e HD 1,997 41,037 6, 33, 500 
Michigan a a u.s uec v 30,013 94,324 20,700 67,100 
Minnesota | "M „ 6,995 18,438 1,100 20,900 
Mississippi? "P — CORREOS W W W W 
Missouri _ . 40,910 116,297 38,600 113,300 
Montana l f . 1,582 5,139 1,400 4,700 
Nebraska -— u "HD PRO ani ss 3,139 14,024 3,100 14,300 
Nevada Mus uium. a ER 1,343 5,664 1,300 4,500 
New Hampshire f „ 665 2,599 600 3,100 
New Jersey m 10,434 57,819 10,700 57, 800 
New Mexico Ti» 33 8 4,162 12,485 2,8 13,700 
New York . a ie otk ee „ 30,681 117,689 28,700 132, 800 
North Carolina / ae “Sic eee chine wads 28,833 117,092 27,500 117,600 
IO cyt a 0 uid os e Lu Em rss 36,950 125,588 30,300 105,200 
Oklahoma ....  .. . ........ ACC RM 29,930 83,401 30,100 84,200 


See footnotes at end of table. 
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Table 3.—Crushed stone’ sold or used by producers in the United States, by State 
—Continued 


(Thousand short tons and thousand dollars! 


1981 1982P 
Quantity Value Quantity Value 
DTeS0h st ee ² ⁰ 0 :N:;:;: ð v e 16,482 46,055 14,200 41,900 
Pennsylvania oom . th 53,258 207,821 50,400 200,900 
Rhode Island_______________________________e_ 141 1,116 130 1,100 
South Carolinas 14,825 49,830 14,000 53.000 
South Daxcott _ „66 2,985 9,085 2,600 7,400 
Tennessee W W W 
e dd CS TREN OPN PME 12,454 219,085 68,000 205,000 
Uth o; L. Su eg ee eu E e 8 2,840 12,157 2,500 9,800 
Vermont ͤë 5H ͥ 5·eſeſ ꝛ ͤ d 8 1.319 5.144 1.200 5,300 
JJ ³¹ iA iC èͤ K ree LE 37,071 152,630 35,200 142,300 
h ð v es ee 9,516 25,619 8.600 23.800 
West Virginia ________________________ Le 885 28,399 5,900 22,700 
Wisconsin ——— SSS ss a rasp ⁰yt ⁰ D De 15,189 39,962 11,400 36,100 
Wyoming -----------------------—-——---—-————— 3,224 9,857 2,300 7,300 
Oo ih ⁰d ss a gga SNR 742.601 7159,106 38,100 143,600 
Total S Le "872 600 13. 125,000 790,030 2.918.300 
P Preliminary. Revised. W Withheld to avoid disclosing company proprietary data: included with Other.“ 
includes volcanic cinder and scoria. 
Produced shell and other stone. 
Produced limestone and marl. 
produced limestone, marl, and sandstone. 
5Data may not add to totals shown because of independent rounding. 
Table 4.— Exports of crushed stone, by destination 
(Thousand short tons unless otherwise specified) 
Quartzite Limestone! Other Total? 
1981 1982 1981 1982 1981 1982 1981 1982 
North America: 
l x E usss iz S 4 1 3,273 1,867 166 70 3,443 1,937 
Mexico______________________ 3) (3) 1 (3) 32 9 33 10 
Gr.. (3) E 2 2 16 2 18 4 
Total?____________________ 4 1 3,276 1,869 214 82 3,494 1,952 
South America: 
Venezuela____________________ (3) (3) 31 43 1 1 32 44 
G6 hes LL s ao (3) 1 (Š) 1 (3) 2 3) 
r a i ns (3) (3) 32 43 2 1 34 44 
Europe: | 
France «oe _ a 3 2 __ m 15 7 18 9 
Netherlands 3 40 i A (3) (8) 3 40 
United Kingdom ________________ m (3) 2: 6 ic 1 ETS 7 
Other -cae Ars Ss Pr s pera ect 1 1 1 (3) 13 2 15 3 
Total?____________________ 7 43 1 7 28 10 36 60 
„ nicer UA Lie 2 3 (3) (3) 3 4 5 6 
Oceania (3) (3) 1 1 22 (3) 23 2 
Middle East and Africa ______________ (3) (3) 1 (3) 5 1 6 1 
Grand total?________________ 13 47 3,311 1,921 274 97 3,598 2,065 
Total value_________ thousands. $2,494 $2,382 $15,982 $12,083 37,473 34,561 $25,949 $19,026 


Includes ground limestone. 
2Data may not add to totals shown because of independent rounding. 
3Less than 1/2 unit. 
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Table 5.—U.S. imports of crushed stone and stone fines, by type 


(Thousand short tons and thousand dollars) 


Type 


Crushed stone and chips: 
Limestone ond 
Marble, breccia, onyx _ 
Quartzite 
Slate 
Other 


Total 


Calcium carbonate fines: 
Chalk, natural 
Chalk, whiting 
Precipitated 


"Revised. 
199% from Canada. 
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1981 1982 
Quantity proie Quantity curom 
muri 71,772 14,698 11,383 8.356 
9 482 4 318 
E Sei a 71 r825 26 317 
PTS 1 4 = 4 
aes . 1,183 2,881 250 1,575 
5 73,036 rg, 896 21,664 10,570 
NU 244 344 $175 953 
eats Ss 16 1,694 9 1,669 
5 10 2, 539 9 3,189 
e 270 4,577 2192 5,811 
MISMAS 79,306 713,478 1,856 216,382 


2Data do not add to total shown because of independent rounding. 


390% from the Bahamas. 


DIMENSION STONE’? 


DOMESTIC PRODUCTION 


According to the preliminary production 
estimates, leading States, in order of dimen- 
sion stone tonnage, were Georgia, Vermont, 
and Indiana, producing, together, 4696 of 
the Nation's total. Notable in 1982 was a 
significant increase in output from New 
Hampshire. Of the total U.S. production, 
51% was granite, 20% was limestone, 13% 
was sandstone, 10% was slate, and 4% was 
marble. 

Compared with that of 1981, 1982 output 
of dimension granite decreased slightly in 
tonnage and 5% in value to about 681,000 
tons and $78 million. Georgia continued to 
be the leading State, producing 37% of the 
U.S. total, followed by New Hampshire and 
Vermont. These three States together pro- 
duced 65% of the U.S. total. Notable were a 


895 production decrease in Vermont and a 
20% increase in New Hampshire. 


PRICES 


The average preliminary 1982 price for 
dimension stone was $109 per ton, a de- 
crease from $113 in 1981. 


FOREIGN TRADE 


Exports.—Exports of dimension stone in 
1982, about one-half granite, decreased 10% 
in value to $19 million. The value of granite 
exports increased 8% whereas the value of 
all other materials decreased. 

Imports.—Imports of dimension stone in 


1982 increased by 28% in value to $170 
million, primarily because of an increase in 
granite imports. Imports of dressed granite, 
primarily from Italy, increased by 114% to 
$72 million. Granite imports had risen sig- 
nificantly in 1981, and the 2-year increase 
for total granite from 1980 was 252%. Im- 
ports of slate decreased in value by 54% to 
$5 million. On a value basis, granite ac- 
counted for 47% of imports, followed by 
marble, 31%; travertine, 12%; and slate, 
3%. 


WORLD REVIEW 


No significant change in world produc- 
tion of dimension stone was apparent in 
1982. Italy probably produced about one- 
half of the world total. Other significant 
suppliers of dimension stone to the world 
included Brazil, Finland, India, the Repub- 
lic of Korea, Portugal, Spain, and the Unit- 
ed States. 

Canada.—The Ontario Provincial Gov- 
ernment offered a $90,000 grant to Fair- 
mont Granite Ltd. to help it reopen its pink 
granite quarry near Beebe, Ontario. The 
quarry's plant was to produce monuments 
and modular building panels. The grant was 
through the Small Rural Mineral Develop- 
ment Program, a job-creation program, and 
awarded on the basis of competitive market 
potential. ia 

Italy.— Italy remained a major world buy- 
er of rough dimension stone. It purchased 
920,000 tons of rough granite in 1982, com- 
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pared with 510,000 tons in 1981. The major 
sources in 1981 were Finland, 23%, and 
Spain, 22%. Italy purchased 140,000 tons of 
rough marble and travertine in 1982, com- 
pared with 135,000 tons in 1981. The major 
sources in 1981 were Yugoslavia, about 
26%, and Portugal, about 21%. The United 
States was only a very minor source. 

Italy remained the world’s largest export- 
er of dimension stone in 1981, shipping 
700,000 tons of polished and dressed marble 
and travertine, 600,000 tons of other dressed 
stone, and 390,000 tons of rough marble and 
travertine. It also exported 27,000 tons of 
rough granite, 71% to Western European 
countries. | 

An extensive illustrated article on the 
Carrara marble industry was published.'* 

Japan.—Japan remained one of the larg- 
est buyers of dimension stone, while pro- 
ducing little of its own. It purchased 505,000 
tons of rough granite compared with 
494,000 tons in 1981. The major sources in 
1981 were India, about 3296; the Republic of 
Korea, about 28%; and China, about 12%. 
Japan purchased 32,000 tons of rough mar- 
ble in 1982 compared with 22,000 tons in 
1981. The major sources in 1981 were Italy, 
about 43%, and Portugal, about 15%. The 
United States was a minor source for both 
granite and marble. 

Saudi Arabia.—The Saudi Arabian Gov- 
ernment contracted with the Vermont Mar- 
ble Co., a subsidiary of Omya Inc., for 1,800 
tons of white marble to be delivered in 1982 
for cladding the new Saudi Arabian Mone- 
tary Agency (central bank) headquarters 
building. 

The Saudi Arabian Government was in- 
vestigating its domestic dimension stone 
resources, including marble. Gray marble is 
most common, but promising deposits of 
pink, blue, black, and white also occur. 
Promising domestic deposits of carmine 
pink, red-gray, brown, gray, red-brown, 
black, and black-brown anorthositic granite 
have also been located. 

Saudi Arabia has been a major market 
for dimension stone over the last 5 years. 

Yugoslavia.—The Granit Enterprise at 
Jablanica was scheduled to produce 330,000 
cubic feet of granite blocks and 1 million 
square feet of granite slabs in 1982. Produc- 
tion in 1985 was planned to be 50% more 
than in 1982.:5 


TECHNOLOGY 


Research on a high-pressure water jet for 
use in cutting blocks of dimension stone in 
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quarries was nearing success. Tests showed 
that a rotating double nozzle used on a 10- 
foot block of granite is two to three times 
more efficient in terms of time and cost 
than flame cutting.'* Granite producers in 
Georgia were investigating the use of water 
jets in quarrying. 


! Physical scientist, Division of Industrial Minerals. 

?Prepared by Valentin V. Tepordei. 

SHuhta, R. S. NLI Examining Consolidation With Na- 
tional Crushed Stone: Proposal To Study Benefits of 
NLI/NCSA Consolidation Brought Up to Membership and 
Approved by Institute's Board. Rock Prod., March 1982. 
pp. 66, 68, 77. 

Mackenzie, J. D. Development of Substitutes for Asbes- 
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Table 6.—Dimension stone sold or used by producers in the United States, by State 


1981 . 1982P 
State Quantity Cubic feet Value Quantity Cubic feet Value 

(short tons) (thousands) (thousands) (short tons) (thousands) (thousands) 
Alabama __________ 1,425 94 $2,130 8,415 107 $2,341 
Arizona W W W 580 
Arkansas 6.770 85 411 4,570 57 290 
California 29, 431 359 1.909 29,148 355 1,895 
Colorado 76 761 9 64 
Connecticut |. _ _ _ _ _ _ 19,440 225 910 19,786 229 1,046 
rgia _ LL. 261,871 2,773 17,894 271,104 2,809 18,510 
Hawaii .... 432 5 432 5 4 
Illinois 1.712 20 5 1,500 17 98 
Indiana 144,876 1,965 13,672 135,217 1,840 13,337 
nsas - o sos os 4,067 187 10,771 144 395 
Maryland 33,894 415 1.002 32,477 419 1,001 
Massachusetts 49,659 710 8,616 51,315 133 9,158 
Michigan 15 129 ; 55 110 
nesota __ _ _ _ _ _ _ _ 41,196 494 14,298 40,091 480 11,940 
New Hampshire 88,902 1,050 6,889 107,000 1,266 ,500 
New Mexico 26,230 173 17,541 241 138 
New Vork 21,457 251 2,291 21,530 252 2,293 
North Carolina 365 2,773 30,491 372 2,814 

Oklahoma _________ 18,233 220 738 17,825 215 

GGG 2 327 4 4 
Pennsylvania 50,830 607 7,193 47,577 568 6,354 
South Carolina 17,550 213 1,109 13,542 164 4 
South Dakota _______ 50,188 557 17,543 47,539 528 16,270 
Tennessee 10,921 130 : 10,411 124 1,012 
T o oon o. : 529 5,543 49,862 631 5,822 

tah s oc 3,116 40 3,116 40 
Vermont 206,819 2,209 30,756 202,131 2,162 29,446 
irginia ~.________ 4,201 58 1,130 ,20 58 1,130 
Washington 14, 663 183 2, 378 13,729 172 2,375 
Wisconsin _________ 40,343 498 4,259 36,505 456 2,644 
Other! 81.940 1,081 4,030 96,374 1,257 4,389 
Total? |. |. |... 1,331,107 15,773 150, 463 1,329,776 15,769 145,113 
Puerto Rico 104,628 1,895 2,040 t et =: 


PPreliminary. W Withheld to avoid disclosing company proprietary data; included with “Other.” 
‘Includes Idaho, Iowa, Missouri, Montana, New Jersey, Ohio, Rhode Island, and items indicated by symbol W. 
Mata may not add to totals shown because of independent rounding. 


Table 7.—Dimension granite sold or used by producers in the United States, by State 


1981 1982P 
(short hon (short ve 
tons) (thousands) tons) (thousands) 
Georgia s Cu kapi eee ͥü 249,192 $11,217 249,000 $11,800 
Massachusetts x E Ln EE eee 8,557 ,504 49,000 8,600 
Minnesota F (( 29,450 11,540 24,500 9,500 
New Hampshie 88,902 6,889 107,000 7,500 
North Carolina = | |  . .......... 222-22 24,233 2.130 24,300 2,200 
South Carolinas Le 17,550 1,109 13,500 900 
South Dakota . | | | | |. Le 50,188 17,543 41,500 16,300 
Vermont aaan LL 91,371 13,420 84,000 11,700 
Other LLI.LULL US 82,107 10,520 82,000 10,000 
Total CC 681.550 282,870 680,800 78,500 


PPreliminary. 

! Includes California, Colorado, Connecticut, Maryland, New York, Oklahoma, Pennsylvania, Rhode Island, Virginia. 
Washington, and Wisconsin. 

2Data do not add to total shown because of independent rounding. 
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Table 8.—U.S. exports of dimension stone, by type 
(Thousand short tons and thousand dollars) 


i Major 
. š in ; 
Quantity Value Quantity Value by percent: 
Granite, rough |... _ _ ` 16.8 6,602 10.4 6,914 Japan 64%, 
anada 
16%. 
Granite articles NA 1,515 NA 1,822 Canada 39%, 
Italy 21%. 
Limestone, crude, not for building or monu- 
lr a a 23.4 322 5.7 75 Chile 88%. 
Limestone, dressed, for building or monumen- 

%%% EL E EEA ee! 29.8 397 1.8 146 Canada 41%. 
Limestone articles 25.3 463 6.0 250 Canada 46%. 
Marble, breccia, onyx, rough or squared _ _ _ _ 11.4 421 10.4 811 United Arab 

Emirates 
46%, 
Canada 
31%. 
Marble, breccia, onyx articles NA 2,252 NA 1,867 Canada 43%, 
Bahamas 
12%. 
Quartzite, rough and dressed __________ 13.4 2,494 47.2 2,382 France 31%, 
Nether- 
lands 23%. 
Slate building articles NA 287 NA 133 Canada 35%. 
Slate building articles, other _ NA 1,993 NA 1,501 Canada 35%, 
Saudi Arab- 
ia 35%. 
Stone, rough, not for building or monumental 7.2 426 3.4 267 Canada 18%. 
Stone, rough, for building or monumental 12.9 1,362 9.4 13151 Japan 46%, 
anada 
44%. 
Stone, other, including alabaster or jet NA 2,164 NA 1.359 Canada 17%, 
Saudi Arab- 
ia 15%. 
Rh! ́ A EAE NA 20,698 NA 18,678 
NA Not available. 
1By value. 
Table 9.—U.S. imports for consumption of dimension 
granite, by country 
(Thousand cubic feet and thousand dollars) 
Rough! Dressed Other n.s.p.f. 
Country „5 —d — — undecorated⸗ 
Quantity Value Quantity Value value? 
1981: 
Brazil ˖·Üi m a 1 40 47 1.397 183 
Canada feces uo 226 4,186 128 4,809 3,723 
f ³ ³˙A¹0 nee ae (4) 2 3 148 6 
Ireland -—— _ (9 10 (9 354 
l!!! yma A PERPE 20 960 460 24,838 842 
8777 Su etn ee gee e (4) 10 4 217 16 
Portugal: a on et i es p mee 3 124 TR 
South Africa, Republic of- 4,722 1,145 24 663 NE 
))); to eui ENEE EEE 2 12 12 266 ate 
Other — o tae ees ee oe 2 2 11 236 10 1,053 36 
Ä ¹ĩ¹¹à³ AAA 22 4.982 6.601 691 33.521 5,160 
1982: 
Brazil Z: cuc c het eee a mm s m mima 852 65 97 2,395 
Canada S x vl o entu s hess ye 341 3.030 204 11,085 1,988 
II y een EL Lee 9 146 19 462 
Ireland- — is ęgkd we ed ea TUE ER 2 50 756 
Haly uo osse . S 10 62 850 55,050 1.047 
Jö— r OW ee 2 NM Eres 8 467 
Portügll- q d 8 ve 2 3 108 27 


See footnotes at end of table. 


STONE 797 


Table 9.—U.S. imports for consumption of dimension 
granite, by country —Continued 


(Thousand cubic feet and thousand dollars) 


Rough! Dressed Other n.s.p.f. 


county Quantity Value Quantity Value age i 

1982 —Continued 
South Africa, Republic of 4,351 784 12 204 a 
FFT -3 180 26 1,360 205 
TOOL uunc Bur usu L u 2 E 5,069 4,286 1,228 71,637 4,076 


Does not include nonmanufactured nonmonumental granite. 
2Does not include granite n.s.p.f. decorated. 

Quantity not reported. 

*Less than 1/2 unit. 


Table 10.—U.S. imports for consumption of dimension marble and travertine, 


by country 
Marble, breccia, or onyx, Marble, Travertine, 
polished slabs breccia, or dressed? 
Country onyx, other 
(t 5 Value nd Quantity ARN. 
square feet) (thousands) (tho ds) (short tons) (thousands) 
1981: 
Frane i oc ˙·˙ A Boi n 49 $151 $105 22 $32 
Germany, Federal Republic of 181 279 495 59 36 
„ ee ee P 112 260 133 E no 
Italy o roa é é 88 9,412 24,938 12,419 42,561 16,005 
MEXICO. 88 200 425 1,626 8,57 1, 
Pakistan_ —-——-----------------—-—- 28 166 44 im d 
Philippines 230 479 143 nE s= 
Ü ³ A ete aere a a ches 532 1,524 450 = me 
Ton JJ kyu CORDE . su maa 409 842 58 
Cf ͤ ĩð2 y LEE LUE 171 294 2,637 x = 
Arr. 8 229 593 799 173 154 
Total sesana AS 11,553 29,951 19,291 46,450 17,554 
1982: 
„ ee a eee 236 663 221 15 18 
Germany, Federal Republic off 107 163 270 42 38 
==. ©: cte LU LN a eee ean a S 23 614 168 e 
Haly noce e ea 8,957 26,072 11,582 165,116 19,612 
E!: AAA epee es 8 682 1, 1, 
6 23 69 394 a m 
Philippines e 193 478 139 n aa 
Offügül- n ore eee ee 646 2,102 354 a 
JJ)))jööõĩ˙ĩ; e 1.044 1.957 92 151 106 
Finn... 8 132 0 3,626 E TE 
GM 2 hse 2,065 1,141 76 49 
CCC 13,949 34,211 19,165 166,755 20,787 


1Does not include certain special kinds of rough marble, breccia, and onyx. 
2Quantity not reported. 
3Suitable for use as monumental, paving, or building stone. Does not include travertine articles. 
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Table 11.—U.S. imports of other dimension stone, by type 


1981 
Value 
Type Quantity thou- 
sands) 
Granite, unmanufactured, nonmonumental 
short tons. 1,378 $95 
Granite, n.s.p.f., decorated ________________._. 173 
Alabaster and jet articles 1,179 
Limestone, crude not for building or monuments 
short tons__ 320,207 1,517 
Limestone, dressed, een do- 2.514 293 
Marble and breccia, rough - - g cubic feet. 4.498 80 
, ee S Du reus EUR 13,392 188 
Marble, breccia, onyx, slab and tiles, unpolished 
uare feet. 371,626 1,051 
Quartzite ——— Se ee short tons 11,430 825 
Slate, roofing ____ square feet. 139,955 116 
Slate, other, n.s.p.f rin. zs 10,672 
Travertine articles, undecorated ______________~- in: 980 
Travertine articles, decorated _ - - - . ----------- ant 354 
Stone, unmanufactured. . ---------- short tona. _ 15,819 273 
Stone, dressed, building do- 664 293 
Stone, other, n.s.p.f., undecorated_ - - -- ---------- ed 1,065 
Stone, other, n.s.p.f., decorated _--------------- Ent 1,672 


! By value. 


Quantity 


1.102 


272.770 


339,599 
26,327 


129,267 
13,737 
811 


Value 
(thou- 
sands) 


Major source 
for 1982. 
by percent! 


Spain 50/7 
Italy 67%. 
Italy 74%. 


Dominican 
Republic 
50%, 
Canada 
47%. 

Italy 91%. 

Italy 37%. 

Mexico 87%. 


Italy 72%. 
Republic of 
uth 
Africa 46%. 
Spain 60%. 
Italy 78%. 
Italy 80%. 
Italy 92%. 
Mexico 41%. 
Mexico 31%. 
Mexico 41%, 
Italy 10%. 
Mexico 19%, 
China 16%. 


Sulfur 


By David E. Morse! 


The economic recession of 1982 had a 
pronounced effect on the domestic sulfur 
industry. Sulfur production, shipments, ap- 
parent consumption, exports, and prices all 
declined. Production of sulfur in all forms 
was the lowest since 1971. Shipments were 
at the 1970 level; apparent consumption 
was the lowest since 1972; and exports were 
the lowest since 1978. The net shipment 
value, f.o.b. mine or plant, for sulfur in all 
forms was $1.0 billion in 1982, 23% less 


than the 1981 value. The average net ship- 
ment value for elemental sulfur, f.o.b. mine 
or plant, decreased about $3 to $108.27 per 
ton in 1982. 

Frasch sulfur producers bore the brunt of 
the 1982 decrease in sulfur demand. Frasch 
output was the lowest since 1946; shipments 
reported by Frasch producers decreased 
39% in quantity and value, or 2.3 million 
tons and $281 million below those of 1981. 
In sharp contrast to the performance of 


Table 1.—Salient sulfur statistics 
(Thousand metric tons, sulfur content, and thousand dollars unless otherwise specified) 


Frasch 
Recovered elementl 
Other forma 


Shipments: 
Frasch 


Stocks, . 91: ucer, Frasch and 


recovered elemental ______________________ 


Value: 
Shipments, f.o.b. mine or plant: 
Frasc 


Total c zo l ent ho uL eS 
Imports, elemental? __—----------------- 
Exports, elemental? “““! 


Price, elemental, dollars per metric ton, 


f.o.b. mine or plan 


Recovered elementalllnsssss 
Other forma 


Total MET TOES 
Imports, elementallll 
Exports, elemental! ______________________-_ 
Consumption, apparent, all forms? ______________ 


1978 1979 1980 1981 1982 
eles 5,648 6,357 6,390 6,348 4,210 
es 4,062 4,070 4,073 4,259 4,404 
cn 1,465 1,674 1,408 1,538 1,178 
E 11,175 12,101 11,866 12,145 9,787 
a 5,136 1,507 7,400 5,910 3,598 
Su 4,088 4,108 4,115 4,201 4,944 
— 1,465 1,674 1,4 1,588 1,178 
m 11,289 13,289 12,918 11,655 9,115 
8 2,177 2,494 2,523 2,522 1,905 
ae 827 1,963 1,673 1,392 961 
=e 12,600 13,739 13,659 12,785 10,059 
2E 5,345 4,239 3,094 3,634 4,202 
-— $279,918 $449,433 $720,511 $715,683 $434,660 
aoe ; 198,137 305,046 412115 425,217 
= 68,295 89,643 84,332 140,618 122, 177 
-— 512,012 737,213 1,109,889 1,268,416 982,054 
-- 375,671 $94,147 $138,852 $209,766 $164,885 
-- $34,667 $142,966 $185,866 $187,407 $122,143 
e $45.17 $55.75 $89.06 $111.48 5108.27 
ae 152,133 53,184 55,009 P53,563 50,660 


Estimated. Preliminary. Revised. 


1Excludes ex ports from the Virgin Islands to foreign countries, except for 1981 and 1982. 


2Measured by shipments, plus imports, minus exports. 
Declared customs valuation. 


*Excludes value of exports from the Virgin Islands to foreign countries, except for 1981 and 1982. 
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Figure 1.—Trends in the sulfur industry in the United States. 
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Frasch sulfur producers, the producers of 
recovered elemental sulfur set record high 
levels for both production and shipments. 
For the first time in U.S. history, recovered 
elemental sulfur production and shipments 
exceeded Frasch output and sales. Ship- 
ments of sulfur in all forms in 1982 were 7% 
less than the quantity produced; the United 
States was a net importer again in 1982. 
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Domestic Data Coverage.—Domestic pro- 
duction data for sulfur are developed by the 
Bureau of Mines from four separate, volun- 
tary surveys of U.S. operations. Typical of 
these surveys is the Elemental Sulfur sur- 
vey. Of the 207 operations to which a survey 
request was sent, 100% responded, repre- 
senting the total production shown in tables 
1 and 2. 


DOMESTIC PRODUCTION 


Frasch.—In January 1982, 10 Frasch 
mines operated in the United States, all in 
Louisiana and Texas. Mines in Louisiana 
were Freeport Minerals Co. at Garden Is- 
land Bay, Grand Isle, and Caillou Island. 
Mines in Texas were Farmland Industries, 
Inc., at Fort Stockton; Duval Corp. at Cul- 
berson and Phillips Ranch; Occidental 
Chemical Co. at Long Point Dome; and 
Texasgulf, Inc., at Boling Dome, Moss Bluff 
Dome, and Comanche Creek. However, 
three mines were closed during the year: 
Phillips Ranch, Long Point, and Moss Bluff; 
at yearend, the remaining seven mines 
were operating at an estimated 6096 of 
capacity. 

Frasch sulfur production decreased 2.14 
million tons from the output in 1981. Ship- 
ments were also significantly lower by 2.31 
million tons. Frasch sulfur accounted for 
4396 of domestic production of sulfur in all 
forms in 1982, compared with 52% in 1981. 
Approximately 80% of the total Frasch 
sulfur shipments was for domestic consump- 
tion, and 2096, for export. Reported yearend 
Stocks after inventory adjustments increas- 
ed by 422,000 tons. The total value of Frasch 
sulfur shipments decreased by $281 million, 
or 39%. 

Recovered.—Production of recovered ele- 
mental sulfur, a nondiscretionary byprod- 
uct from natural gas and petroleum refin- 
. eries, electric utilities, and coking plants, 


accounted for 4596 of the total domestic 
output of sulfur in all forms, compared with 
35% in 1981. Production and shipments 
reached alltime highs in 1982; both increas- 
ed 3% over 1981 levels and surpassed 
Frasch output and shipments for the first 
time in U.S. history. This type of sulfur was 
produced by 58 companies at 161 plants in 
29 States, 1 plant in the Virgin Islands, and 
2 plants in Puerto Rico. Most of these plants 
were of relatively small size, with only 
seven reporting an annual production ex- 
ceeding 100,000 tons. By source, 56% was 
produced by 43 companies at 90 refineries 
or satellite plants treating refinery gases, 3 
coking plants, and 1 utility plant, and 44% 
was produced by 26 companies at 67 natural 
gas treatment plants. The five largest re- 
covered elemental sulfur producers were 
Atlantic Richfield Co.; Chevron U.S.A., Inc.; 
Exxon Co., U.S.A.; Shell Oil Co.; and Stand- 
ard Oil Co. of Indiana. These companies' 46 
plants accounted for 56% of recovered ele- 
mental sulfur output in 1982. 

The leading States in production of re- 
covered elemental sulfur were Alabama, 
California, Louisiana, Mississippi, and Tex- 
as. These five States contributed 70% of the 
total output; shipments from Texas ac- 
counted for 3096 of total shipments. The 
total value of shipments of recovered ele- 
mental sulfur in 1982 was an alltime high of 
$425 million. 


Table 2.— Production of sulfur and sulfur-containing raw materials 
in the United States 


(Thousand metric tons) 


Frasch sulfunur nnr t 
Recovered elemental sulfu rr 


Bypreduct sulfuric acid (100% basis) produced at copper, 
lead, 6 ee and zinc plants 


XX Not applicable. 
1Hydrogen sulfide and liquid sulfur dioxide. 


1981 1982 


Gross Sulfur Gross Sulfur 

weight content weight content 
3 6,348 6,348 4,210 4,210 
553 4 259 4,259 4,404 4,404 
FFF 3,546 1,159 2,532 828 
F 797 307 676 265 
3 119 72 131 80 
33 XX 12, 145 XX 9,787 
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Table 3.—Sulfur produced and shipped from Frasch mines in the United States 
(Thousand metric tons and thousand dollars) 


Y Production Shipments 

d Texas Louisiana Total Quantity Value? 

CAL. EAE AI EAA AAEE A a E RR 3,720 1,928 5,648 5,736 279,918 
ööô· A TE E E E 3,897 2,460 6,357 7,507 449, 433 
!; aes Sa M et DAD 4,081 2,309 6,390 7,400 720,511 
JJ! ⁰y0udõßu vd y sS Sus 3,908 2,440 6,348 5,910 715,683 
1089. ESAS aE NiO ah DU E E 2,898 1,312 4,210 3,598 434,660 

1F.o.b. mine 
Table 4.—Recovered sulfur produced and shipped in the United States 
(Thousand metric tons and thousand dollars) 
Production Shipments 

Year Natural petroleum i š 

rr refineries? Total | Quantity Value 

OG ig hes T ; 1,753 2,309 4,062 4,088 168,799 
1979 —— on Ste i EL UL E 1,760 2.310 4,070 4,108 198, 137 
% 8 1.757 2,316 4.073 4.115 305,046 

JO 1 7 222 52 22 SS asa sa ua Sra 1,971 2,288 4,259 4207 412,115 
JO. 2. ge ete te e ts s dL 1,960 2,444 4,404 4944 425,217 


Includes a small quantity from coking operations and utility plants. 
F. o. b. plant. 


Table 5.—Recovered sulfur produced and shipped in the United States, by State 
(Thousand metric tons and thousand dollars) 


1981 
State Production Shipments 
(quantity) Quantity Value 
J 88 403 404 41.224 
California - - — - -- --- ----------——- 477 465 31,393 
Ferdl. ek 243 243 W 
IllinolS -— — occ E 216 216 19,739 
))%öͤ 86 20 1.716 
Ti Gc MR 239 239 ,606 
Michigan and Minnesota 77 77 5,600 
Mississippi “.__________________ 698 677 78,871 
New Jersey _________________-__ 119 120 13,581 
New Mexico __________.________ 69 69 5,991 
North Dakota __ _ _ W W W 
icu mL LEM M s 31 31 2,155 
Pennsylvania. 56 4,654 
Jh/)))) ͤ 888 1.144 1.136 115,252 
Wisconsin _______________. nee (3) ( 19 
Wyoming p u icum 46 47 2,568 
Other si enn 8 418 405 62,745 
Total — euo tmd ar ma 4,259 4,201 412,115 


1982 
Shipments 
Quantity Value 

440 ,067 
486 31,859 
190 W 
214 21,006 
W W 
232 25,241 
97 7,175 
602 71.722 
103 12,040 
63 3837 
76 4, 400 
27 3,106 
57 4,818 
1.297 454 
1 55 
63 3,327 
394 59,604 
4,944 425,217 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Less than 1/2 unit. 


*Arkansas, Colorado, Delaware, Indiana, Kentucky, Missouri, Montana, New York, Oklahoma, Utah, Virginia, 
Washington, Puerto Rico, and the Virgin Islands combined to avoid disclosing company proprietary data and data 


indicated by symbol W. 
3Data may not add to totals shown because of independent rounding. 
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Byproduct Sulfuric Acid.—Sulfur con- 
tained in byproduct sulfuric acid produced 
at copper, lead, molybdenum, and zinc 
roasters and smelters amounted to 8% of 
the total domestic production of sulfur in all 
forms. Output was 29% less than that of 
1981 because of the adverse effect of the 
economic recession on demand for copper, 
molybdenum, and zinc. Twelve acid plants 
operated in conjunction with copper smelt- 
ers, and 12 plants were accessories to lead, 
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molybdenum, and zinc roasting and smelt- 
ing operations. The five largest acid plants 
accounted for 57% of the output, and pro- 
duction in five States amounted to 82% of 
the total. The five largest producers of 
byproduct sulfuric acid were ASARCO In- 
corporated, Kennecott Copper Corp., Mag- 
ma Copper Co., Phelps Dodge Corp., and 
AMAX Inc. These companies’ 18 plants 
produced 84% of the 1982 total. 
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Figure 2.—Trends in the production of sulfur in the United States. 


804 


MINERALS YEARBOOK, 1982 


Table 6.—Byproduct sulfuric acid! (sulfur content) produced in the United States 


(Thousand metric tons and thousand dollars) 


Lead Z hb. 
Copper 5 inc moly 
Year $ and zin Total Value 
lants plants denum 
7 plants" plants? 
1918 —— ico Se Lr 812 291 Sa m 1,103 49,848 
7 8 821 346 Sz yee 1,167 51,815 
J)) 686 EM 183 134 1,003 55,897 
P'!!! Z ee eme Lie 848 ies 179 132 1,159 75,657 
f un ea ne eee et 615 p 112 101 828 674 


Includes acid from foreign materials. 
xcludes acid made from pyrites concentrates. 
Excludes acid made from native sulfur. 


Pyrites, Hydrogen Sulfide, and Sulfur 
Dioxide.—Contained sulfur in pyrites, hy- 
drogen sulfide, and sulfur dioxide amounted 
to 4% of the total domestic production of 
sulfur in all forms during 1982, compared 
with 3% in 1981. The total sulfur content in 
these products was 9% less than that of 
1981. Pyrites was produced by three compa- 
nies at three mines in three States; hydro- 
gen sulfide, by three companies at four 
plants in three States; and sulfur dioxide, 
by three companies at five plants in five 
States. The three largest producers of these 
products were Shell Oil, hydrogen sulfide; 
Stauffer Chemical Co., sulfur dioxide; and 
Tennessee Chemical Co., pyrites and sulfur 
dioxide. These companies’ one mine and 


five plants accounted for 91% of the total 
contained sulfur produced in the form of 
these products. 


Table 7.—Pyrites, hydrogen sulfide, and 
sulfur dioxide sold or used 
in the United States 


(Thousand metric tons, sulfur content, 
and thousand dollars) 


: Hydrogen Sulfur 
Year Pyrites sulfide dioxide Total Value 
1978 _ 301 61 (1) 362 18,447 
1979 _ 400 35 72 37,828 
1980 _ 322 36 42 28,435 
1981 807 28 44 379 64,961 
1982 _ 265 32 48 345 58,503 


llncluded with Hydrogen sulfide.” 


CONSUMPTION AND USES 


Apparent domestic consumption of sulfur 
in all forms declined for the third consecu- 
tive year, as shown in table 8. In 1982, 81% 
of the sulfur consumed was obtained from 
domestic sources. The sources of supply 
were domestic recovered elemental sulfur, 
41%; domestic Frasch sulfur, 28%; combin- 
ed domestic byproduct sulfuric acid, pyrites, 
hydrogen sulfide, and sulfur dioxide, 12%; 
the remaining 19% was supplied by imports 
of Frasch and recovered elemental sulfur. 

The Bureau of Mines collected end-use 
data on sulfur and sulfuric acid according to 
the Standard Industrial Classification of 
industrial activities. Table 9 shows ship- 
ments by end use of elemental sulfur re- 
ported by 65 companies, and table 10 shows 
shipments by end use of sulfuric acid re- 
ported by 67 companies. Sixteen companies 
reported shipments of both elemental sulfur 
and sulfuric acid. | 

The largest sulfur end use, sulfuric acid 
production, represented 83% of shipments 


for domestic consumption. Some identified 
end uses were tabulated in the “Unidenti- 
fied” category because these data were pro- 
prietary. Data collected from companies 
that did not identify shipments by end use 
were also tabulated as “Unidentified.” 
Shipments of 100% sulfuric acid decreas- 
ed 18% from shipments reported in 1981. 
Shipments of sulfuric acid for phosphatic 
fertilizer production, the largest end use, 
declined 17% in 1982. Shipments of sulfuric 
acid for petroleum refining and other petro- 
leum and coal products, the second largest 
end use, declined 17%. Usage of sulfuric 
acid for copper ore leaching decreased 18%. 
According to the 1982 canvass reports, 
company receipts of spent sulfuric acid for 
reclaiming totaled 2.8 million tons. The 
largest source of spent acid, from petroleum 
refining and coal products, accounted for 
56% of the total returned. The petroleum 
refining industry was a net user of about 
728,000 tons of sulfuric acid. The remaining 


SULFUR 80 


Qt 


reclaimed acid was returned from manufac- sulfur, including sulfur contained in sulfu- 
turers of phosphatic fertilizers, soap and ric acid. The largest end use for sulfur was 
detergents, explosives, steel, paints and pig- sulfuric acid for phosphatic fertilizer pro- 
ments, organic chemicals, inorganic chemi- duction, which accounted for 5596 of the 
cals, and some unidentified sources. 1982 total. 

Table 11 shows the domestic uses of 


Table 8.—Apparent consumption of sulfur in the United States! 


(Thousand metric tons) 
1978 1979 1980 1981 1982 
Frasch: 

iA eu E E 5,736 7,507 7,400 5,910 3,598 
Imporié —— ——— eere 88 993 ° 1,229 990 856 690 
§êéO᷑)miy)½). 8 827 1,963 1,678 71,216 731 
"Total. nl xxx LUE ud el 5,902 6,773 6,717 15, 550 3,557 

Recovered: 
Shipennſnsendd 05e 4,088 4,108 4,115 4,207 4,344 
Imporis ont OG et er 2 e 1,185 1,265 1,533 1,666 1,215 
Bxn0rg 223 oe AA ³ ↄAA 88 39 81 109 1176 230 
Total uc ur b L L u uu ux . crus d LL AIL 5,234 5,292 5,589 15,697 5,329 
Pyrites, shipments ___ 301 400 322 307 265 
Byproduct sulfuric acid, shipments ___ v 1,103 1,167 1,003 1,159 828 
Other forms, shipments2 J ͤ ARNT TA CO EUROS 61 107 78 12 80 
Total, all form 22-2 312,600 13,739 13,659 12,785 10,059 

Revised 


1 Crude sulfur or sulfur content. 
?Includes consumption of hydrogen sulfide and liquid sulfur dioxide. 
Pata do not add to total shown because of independent rounding. 


Table 9.—Elemental sulfur sold or used in the United States, by end use 


(Thousand metric tons) 
SIC Use 1981 1982 

20 Food and kindred products "CETERIS ³·- 8 W W 
26, 261 Pulp and paper products «„«„« „„ 30 20 
282, 2822 Synthetic rubber and other plastic products __ „ W W 
287 Agricultural chemicals 348 376 

28, 285, 286 Paints and allied products, industrial organic chemicals, 
and other chemical products __ _ _ _ l 77 64 
284 Soaps and detergents ___ : „ W 45 
29, 291 Petroleum refining and petroleum and coal produet: 193 180 
295 Paving and roofing materials ---------------------------- 3 W 
281 Other industrial inorganic chemicals „„ 157 80 
30 Rubber and miscellaneous plastic products... s W W 

Sulfuric acid: 

Domestic sülfür e Lue ee 7,733 5,906 
Imported sulfſuu&rrr r é ee 1 460 1 07 1 
Ji 0 y eee 9,193 6,977 
Fat ³ eee 820 677 
Total domestic uss 10,821 8,419 
FERS u u m Du ñ p eI C e ke LE 856 657 
e den iu tee is s 1167 9016 


W Withheld to avoid disclosing company proprietary data; included with “Unidentified.” 
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Table 10.—Sulfuric acid sold or used in the United States, by end use 
(Thousand metric tons of 100% H. SO.) 


Quantity 
ids Nee 1981 1882 

102 %% % eee ͥ iL LL eee 942 776 
1094 Uranium and vanadium ores __ _ 652 369 
10 Other oros- -nean re M VST LLL LE 88 165 158 
261 l es ee 88 139 661 
26 Other paper products . - - - - - ----- -- ð ð 94 96 
285, 2816 Inorganic pigments anc paints and allied produetiss 449 539 
281 Other inorganic chemicalsss??sss w 839 774 
282, 2822 Synthetic rubber and other plastic materials and synthetics. — - - - -- ------ 590 661 
2823 Cellulosic fibers including rayon __ _ „ 193 263 
, ß rg hs ß A 54 43 
284 Soaps and detergenttsWWWWWWm9 ? ! '. „„ 392 295 
286 Industrial organic chemicals «„ 1.725 1,003 
2873 Nitrogenous fertilizers |. -- - - - -------------------------——- 634 231 
2874 Phosphatic fertilizersssss „ 23,700 19,624 
2879 %% ù 9 — o2 quee ua Ei LLL aie See 113 127 
287 Other agricultural chemicals |... kk 204 224 
2892 F ͥͥ ⁰³ſſͤ ³¹¹w-w-w-.. y eel E eee 42 46 
2899 Water- treating compounds___ _ - - „ 461 443 
28 Other chemical products 199 225 
29, 291 Petroleum rening and other petroleum and coal products -—----------- 3,171 2,311 
30 Rubber and miscellaneous plastic produettss -- -~ ---- - -- -—--—— 29 17 
331 F ⁰o¹w Ai AAA ee aioe 268 262 
333 Nonferrous metals... n U U˙ n ~-~~_~_---------- 75 50 
33 Other primary metals «kk 81 16 
3691 Storage batteries / aciiiililililkkkkk‚kksss 22222 173 161 
Heel a Oe EE 1,418 1,023 
ler ³ð³ / ⁰ us 37,402 30, 398 

Epor .. . . . ee ae 210 239 

Grand total ẽ7˙öÄö%˙ð%5ᷣ.⁰ͥ0w ⁵ : 7 37,612 30,637 


Table 11.—Sulfur and sulfuric acid sold or used in the United States, by end use 
(Thousand metric tons, sulfur content) 


Elemental Sulfuric acid 
(sulfur equiva- Total 
SIC Use sulfur! lent) 
1981 1982 1981 1982 1981 1982 
102 Copper orees EE ee 308 254 308 254 
1094 Uranium and vanadium ores = = 213 121 213 121 
10 Other ores... __ _ _ _ MCN EE RE AN 54 52 04 52 
20 Food and kindred product W W REN ne W W 
261, 26 Pulpmills and paper products 30 20 212 247 302 267 
2816, 285, Inorganic pigments, paints and allied 
28, 286 products, industrial organic chemicals, 
| other chemical products - -- ------- TT 64 146 176 223 240 
281 Other inorganic chemicals... 157 80 274 253 431 333 
2822, 282, Synthetic rubber, and other 
lastic materials and synthetics _ _ _ _ _ w W 192 216 192 216 
2823 Cellulosic fibers, including rayon __ _ _ _ _ EN SM 63 86 63 86 
22d. — — Drug e m 22 18 14 18 14 
284 Soaps and detergents _____________ W 45 128 97 128 142 
286 Industrial organic chemicals Bias ic 064 328 564 328 
2873 Nitrogenous fertilizers ___________ _ a ü 207 75 207 7 
2874 Phosphatic fertilizers _ _ _ _ ee = 7,748 6,415 7,748 6,415 
2879 Pesticides ______._____________ EN SN 37 42 37 42 
287 Other agricultural chemicals 348 376 67 73 415 449 
2892 Explosives. _ _ _ _ om n 14 15 14 15 
2899 Water-treating compounds 8 "n 151 145 151 145 
28 Other chemical products a sends 65 73 65 73 
291, 29 Petroleum refining and other 
petroleum and coal produetss 193 180 1,037 199 1,230 935 
295 Paving and roofing materials 3 W ae es 3 W 
30 Rubber and miscellaneous plastic products W W 9 6 9 6 
331 Steel pickling. - - - - ----- ------——- 2 s 88 86 88 86 
333 Nonferrous metals. |. . T" m 20 16 20 16 
33 Other primary metals x KS 26 5 26 5 
3691 Storage batteries / acid — iex 57 53 57 53 
Exported sulfuricacid. - M D 68 78 68 78 
Total identified -- -- - -- ------- 808 765 11,831 9,681 12,639 10,446 
Unidentified |... 820 677 464 334 1,284 1,011 
Grand total 2.0 _ 1,628 1442 12,295 10015 13,923 11.457 


W Withheld to avoid disclosing company proprietary data; included with “Unidentified.” 
1Does not include elemental sulfur used for production of sulfuric acid. 
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Figure 3.— Trends in the consumption of sulfur in the United States. 
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RECOVERED IMPORTED PYRITE. aga RECLAIMED BYPRODUCT 
FRASCH SULFUR SULA SULFURIC ACID SULFURIC ACID 
ELEMENTAL SULFUR ELEMENTAL SULFUR ei naw onesie 
1.071 921 28 


6.908 944 s UNDEFINED 
SULFURIC ACID SOURCES 


DLEUM 
es, | CELLULOSIC FIBERS — P EFINING® AND OTHE 
DING PETROL 
ainia PANAN 12311) | COAL PRODUCTS* 
sic 2823 SIC 20,281 
compen ones — [795 | v DRUGS 
qu | un 
SIC 102 sc 223 
RUBBER AND 
PULP AND 2s URANIUM AND Wis! gs SOAPS AND 8. MISCELLANEOUS 
PAPER PRODUCTS VANADIUM ORES | em | cessi DETERGENTS * 117) | PLASTIC PRODUCTS 
SIC 1088 SIC 204 SIC 30 
OTHER ORE LEE T 


, INDUSTRIAL OTHER PRIMARY 
i ORGANIC 6s METALS 
AN Ea LR (100) | (1,003) CHEMICALS * (16) 
5.206 20 sic 10 SIC 285 SIC 33 
OTHER INDUSTRIAL OTHER PAPER OTHER 
INORGANIC es rë 31» | 739 AGRICULTURAL 99* | STEEL PICKLING* 
CHEMICALS PRODU ew | (224) CHEMICALS * (282) 
IC 2 Sc 38 ` "C 287 SIC 331 
795 2985 | ws NITROGENOUS 1 r 
test) | (230) FERTILIZERS r 
SIC 3873 SIC 333 


PETROLEUM REFINING 


188 8 OTHER CHEMICAL | 730 jess] PHOSPHATIC . STORAGE 4 
AND PETROLEUM AND 
COAL PRODUCTS PR am insem] FERTILIZERS * (181) | BATTERIES/ACID 
SiC 29.291 SIC 25% SiC 3681 


^ OTHER INORGANIC | 2:3» | 428 . 
; Sic 3873 
' 
sj. PAINTS AND ALLIED | 1788 8 
PROOU t630) (46) 
SYNTHETIC RUBBER fs - SULFUR CONTENT THOUSAND METRIC TONS 
WATER TREATMENT 
€— e AND OTHER PLASTIC LS ae COMPDUNDE Wt. 100% SULFURIC ACID THOUSAND METRIC TONS 
; SYNTHETI @ 643) * . SOURCES OF SPENT ACID FOR RECLAIMING 


BC MER SIC 2002 
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ij 
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Figure 4.—Sulfur-sulfuric acid supply and end-use relationship in 1982. 


STOCKS 


Inventories of Frasch sulfur increased to 


Table 12.—Prod : d stock 
4.02 million tons during the first half of — FFF 


1982, then decreased slightly during the — MEER 

second half as production and shipment Year Frasch Recovered Total 
volumes came into balance. Combined year- — | |  . aaa 
end stocks in 1982 amounted. to approxi- 1549 4088 181 4239 
mately a 6-month supply, compared with a 1980 ---------- 2,954 140 3,094 
4-month supply in 1981, based on domestic 1822 3064 238 4.202 
and export demands for Frasch and recover- 

ed elemental sulfur. 


PRICES 


At yearend 1982, the quoted prices for ton, ex-terminal Tampa, Fla., which was 
liquid sulfur were $126.48 per ton, Texas approximately $12.30 less than the quoted 
and Louisiana gulf ports, and $132.87 per 1981 yearend prices. 


SULFUR 


On the basis of total shipments and value 
reported to the Bureau of Mines, the aver- 
age value of shipments of Frasch sulfur, 
f.o.b. mine, for domestic consumption and 
exports combined decreased slightly during 
1982. Shipment values for recovered ele- 
mental sulfur varied widely in different 
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gen sulfide, and sulfur dioxide, combined, 
decreased from $171 to $170 per ton. 


Table 13.—Reported sales values of 
shipments of elemental sulfur, 
f.o.b. mine or plant 


regions: lowest in the West, somewhat high- — MARIE ton 

er in the midcontinent, and near the values Year Frasch Recovered Total 
for Frasch sulfur in the East and South. The 

average value per ton of sulfur contained in 19% 59.87 1823 55.75 
byproduct sulfuric acid increased from $65 1981 —À re 1 1115 
in 1981 to $77 in 1982. The average unit 198222: ;M 120.79 9789 108.27 
value for sulfur contained in pyrites, hydro- 

FOREIGN TRADE 


The United States was a net importer of 
sulfur for the eighth consecutive year. Ex- 
ports of elemental sulfur from the United 
States, including the Virgin Islands, de- 
creased to the lowest level since 1978. The 
total reported value of sulfur exports 
decreased $65 million or 3596 compared 
with that of 1981. The average export value 
was $127.10 per ton in 1982, a 6% decrease 


elemental sulfur from Canada continued to 
supply nearly all U.S. sulfur import require- 
ments. In 1982, U.S. sulfur imports declined 
24% in quantity and 21% in value. Sulfur 
imports from Canada decreased 27%, and 
imports from Mexico decreased 19% from 
the quantities reported in 1981. 

The United States also had significant 
international trade in sulfuric acid in 1982. 


from that of 1981. 
Frasch sulfur from Mexico and recovered 


Sulfuric acid exports declined slightly, 
while imports increased 1896. 


Table 14.—U.S. exports of elemental sulfur, by country 
(Thousand metric tons and thousand dollars) 


Coss 1981 1982 
un 
d Quantity Value Quantity Value 
FH lox e Ros e e %⅛»W»0-. ] E 8 E um 21 2,263 
eral eg )Jſſſ0ſſſVꝙ5ꝓw,t ß St ENSS 7 1,063 8 1,235 
Australi- 1 e mmm ⁰⁰t 1 500 1 434 
Belgium-Luxembourg Ca tss PL aE ED ee ETRURIAE RII 453 67,028 375 52,760 
BRS s C ee 0 (fd ĩ sr ne ae ce 51 7,267 80 10,646 
Basara )))) Ce a a ee 14 1,775 11 1,229 
Pe Rea LRN IEEE ß 11 796 7 493 
C cse su cep A i y 16 1,699 2 606 
Egypt cu nh ptu c eue x 8 54 7,400 42 4,640 
Finland. eo z Zc Sie eo ee es 29 4,061 eye i. 
Germany, Federal Republic of __ -—-----------------------—-- 4 2,533 2 1, 
Groce u ð«ð dy d ma SS XS 15 1,962 29 8,621 
!CöÄôöêf ¾ WWW.. 161 20, 726 71 6,098 
/ ]” ü.. LP M D 8 (1) 4 39 4,702 
MeXICO nubes a Eb CP 88 3,235 51 2,819 
MOFOCCO uuum ³ mem Aa GA (m . S 52 6,043 
Netherlands _ —- ²·¹ . ꝛ· / A d MP PON 261 29,820 (4) 8 
/r. ͤ ˙³ AAA ee c Ce 16 1,438 URE ae 
JJ ͥ % %%§ͤſĩ⁰˙¹ AA ee ee se m 169 22,069 7,336 
South Africa, Republic of - - —- ------------------------—--—-—- 16 1,710 (1) 10 
Spali oc ec cu . LE e 6 630 (3) 4 
TünMia8- ⁵⅛˙—· d e a my 8 x Mm 7,349 
III... ag ye u u m S Ded ey 14 1,778 14 2,169 
US. R ))))k.k.kõ.öĩ.0ꝗ⁵0tꝗ— dd ß tg Ee he mas pate a 523 
Fin 28 1 74 
DFUFUSy. ——— J P—CGGfTTBEhkfkf0k0k0Bͤiͤ- x cu e 1,171 3 398 
C PP a ˙ o z 132 18,714 6 2.100 
Toal Ra aa rit e red uds y 1,992 187,407 961 122,143 
FRevised. 
1Less than 1/2 unit. 


2Data may not add to totals shown because of independent rounding. 
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Table 15.—U.S. exports of sulfuric acid (100% H;SO,), by country 


1981 1982 
Quantit Value Quantity Value 
County 3 (thou- (metric (thou- 
tons) sands) tons) sands) 
3 ⁵ð§Udd³ 8 31,611 81.212 68,297 $2,989 
Colombia i ee ee 45 43 1,366 110 
ide ³H eta 8 63 17 1,672 7 
Samaa n A PE EEE EE a E MN 3,254 224 1,954 159 
Moro 4 o ou a : . 8 141,285 7,807 116,787 5,024 
N etherlandi All ³ĩ⅛V⁴/ 503 1.469 9,059 667 
Cl ⁰²¹ö⁰ᷓſĩſſſſ a 88 256 21 1,381 60 
Saudi Arabia... 444 „„ „„ 2,201 273 1,317 144 
Verne y 16,342 1,330 21,181 1,779 
| AE ey eee CEREREM ie PE te Oe ee Pee eee ERED 657 1,723 8,60 2,427 
Total. m. d ee es et 2 240,167 14,119 236,619 18,366 
Table 16.—U.S. imports of elemental sulfur, by country 
(Thousand metric tons and thousand dollars) 
Co 1981 1982 
mn Quantity Value Quantity Value 
3322 ³Ü¹»ꝛiꝛ ³ↄ ĩðͤ pne ⁵³ eee RN 1.666 101,518 1,215 77,357 
Germany, Federal Republic oůßßßfß „ (3) 27 (3) 1 
Fer 856 108, 221 690 87,494 
JJ St Oe ante ie eye Ae OE MeCN Ne i SPORE URN: (1) 1 (4) 16 
/» (tr... y r 8 2,522 2209, 766 1,905 164, 885 
1Lees than 1/2 unit. 
31981—the United Kingdom: 1982— Taiwan and the United Kingdom. 
Data do not add to total shown because of independent rounding. 
Table 17.—U.S. imports of sulfuric acid (100% H. SO.), by country 
1981 1982 
Country Quantity Value Quantity Value 
(metric (thou- (metric (thou- 
tons) sands) tons) sands) 
/n ³ TL E te D. ei 345,386 $8,134 307,375 $8,722 
eman, Federal Republic of __ _ 6,01 350 10,918 492 
2222222 eo cis act rea xxx Oa gal 11 213 135 81,931 3,699 
Mexico //)))%))%.ͤöV6 8 =e 1,990 124 
Netherlands Lll 1,056 117 ae es 
Norway ß ñ ee Ei ie E 19,692 1,254 
ͤ˖; «]ꝛ g. ͥ mmm ß LU LE tae doti a 6,130 229 
yhhhh%%;;Xr ³ÄWͤ Na y m i ah ate SH 2 21 96 142 
Total eae ee 363,673 8,757 428,132 14,662 
WORLD REVIEW 


The economic recession in Western Eu- 
rope and North America, coupled with re- 
duced consumption by fertilizer manufac- 
turers, resulted in a significant decline in 
world sulfur demand and, consequently, 
production. Frasch producers in the United 
States and Mexico suffered most from the 
reduced demand; remelt activities in Cana- 
da declined, especially during the second 
half of 1982. Sulfur shipments from Iraq 


and Iran were negligible; however, sulfur 
from Saudi Arabia reached world markets 
for the first time. The United States contin- 
ued as the world’s foremost sulfur import- 
er, followed by the U.S.S.R., Morocco, Bra- 
zil, and India. 

Canada.—Shipments of sulfur in all 
forms were about 7.8 million tons in 1982, a 
decrease of 14% compared with shipments 
of nearly 9.0 million tons in 1981. Recovered 


SULFUR 


elemental sulfur was produced at 48 sour 
natural gas plants, 45 in Alberta and 3 in 
British Columbia, and at 14 petroleum re- 
fineries. Byproduct production from smelt- 
er gases decreased 21% to approximately 
625,000 tons of contained sulfur. 

Canadian sulfur exports declined from 
the record high level of 7.3 million tons in 
1981 to 6.2 million tons in 1982. Sulfur 
exported through the Port of Vancouver 
declined 13% to 4.83 million tons, the lowest 
level in the past 3 years. 

The Port of Vancouver was closed be- 
cause of a lockout on October 19. After a 
week of deadlock, the Federal Minister of 
Labour intervened by introducing legisla- 
tion requiring the resumption of port oper- 
ations. The lockout was withdrawn, and 
following a tentative agreement, work resu- 
med on November 4. 

In Alberta Province, production of sulfur 
was about 5.3 million tons; nearly 260,000 
tons was from tar sands. Of total shipments 
from Alberta of 6.1 million tons, 4.8 million 
tons was shipped to overseas markets, 1.2 
million tons was exported to the United 
States, and 650,000 tons was shipped to 
domestic consumers. Alberta producer 
stocks, which were 16.7 million tons in 
January, were reduced to 15.2 million tons 
in July, but declined only slightly to 15.09 
million tons by yearend. 

Germany, Federal Republic of.—The 
Federal Republic of Germany was the sec- 
ond largest producer of elemental sulfur in 
Western Europe and an important exporter 
of liquid and solid sulfur. The bulk of 
elemental sulfur was recovered from sour 
natural gas fields in the Lower Saxony 
region of northern Germany. Sulfur from 
petroleum refineries was produced by 15 
companies having a total sulfur capacity of 
approximately 800,000 tons per year.’ 

Iran.—Recovered elemental sulfur was 
not produced from the Bandar Khomeini 
(formerly Shahpur) and Kharg chemical 
complexes in 1981-82, because of the on- 
going war with neighboring Iraq. Recovered 
elemental sulfur from the Isfahan and Shi- 
raq petroleum refineries amounted to only 
6,000 tons in 1981. 

Iraq.—Production of sulfur from the 
Misraq operation continued at a reduced 
rate in 1982. Iranian military activities 
damaged export facilities at Khor al Zubair, 
thereby reducing exports to nearly zero. In 
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1981, Iraqi sulfur exports had declined to 
45,000 tons from 569,000 tons in 1980. The 
Iraqi State Organization for Minerals’ 
(SOM) Al-Qain phosphate fertilizer complex 
was completed in 1982. The facility in 
northern Iraq, near the Syrian border, in- 
cluded three 500,000-ton-per-year sulfu- 
ric acid plants. SOM planned to bring a 
500,000-ton-per-year sulfur recovery plant 
into operation at the KirKük Oilfield in 
1983. Sulfur production from associated 
sour natural gas would depend upon Iraq's 
capability to produce and export crude oil. 

Mexico.—Frasch sulfur production de- 
clined 16% because of reduced sulfur de- 
mand in the United States and Western 
Europe. Total exports decreased 21% to 
nearly 953,000 tons. Domestic sales increas- 
ed only 1% to 868,000 tons. Recovered 
elemental sulfur production from Petróleos 
Mexicanos operations remained unchanged. 

Poland.—Sulfur exports from Poland in- 
creased to 3.97 million tons in 1982 from 
3.82 million tons in 1981. Exports to West- 
ern Europe declined 996 to 1.18 million tons; 
exports to Eastern Europe increased 5% to 
1.95 million tons, of which 818,000 tons was 
shipped to the Soviet Union. Morocco in- 
creased its imports of Polish sulfur by 
195,000 tons to 461,000 tons in 1982. Polish 
Frasch sulfur production apparently ex- 
ceeded U.S. production of Frasch sulfur in 
1982. 

Saudi Arabia.—In April, 23,000 tons of 
prilled sulfur was loaded at the Jubail 
industrial port onto a vessel bound for 
Tunisia, thereby marking the entry of Sau- 
di Arabia as a new, major sulfur supplier to 
the world market. Total sulfur exports from 
Saudi Arabia were over 600,000 tons. An 
article was published that, for the first 
time, gave a comprehensive description of 
sulfur-producing facilities, examined the 
three marketing companies formed to ex- 
port sulfur, and also discussed the likely 
markets for Saudi Arabian sulfur.? 


U.S.S.R.—Construction was begun in 
1982 on the first stage of à new industrial 


center based on the natural gas reserves 
near Astrakhan. The gas reportedly con- 
tains 25% hydrogen sulfide. According to 
plan, the first stage had a completion target 
to produce 2 million tons of sulfur in 1986. A 
second stage, which would double capacity, 
was under consideration. No target date for 
the second stage had been established.* 
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Table 18.—Sulfur: World production in all forms, by country and source! 


(Thousand metric tons) 
Country? and source? 1978 1979 1980 1981P 1982* 
Algeria: Byproduct, petroleum and natural gas . ~~ 15 15 14 15 10 
Argentina: 
Native (from caliche - - - - - - - - - -- „ 18 aon dog 10 10 
Byproduct, all sources 20 20 NA NA NA 
TOLL =c i n AE. 38 20 NA 10 10 
Australia:* 
Pyrite mnc ³˙¹¹ ˙ AAA 93 29 29 30 30 
Byproduct 
Metallurgy? | )) 140 140 140 140 145 
Petroleu mn 44444 10 11 11 11 12 
Total, ĩ ↄ .!,. 243 180 180 181 187 
Austria: 
Byproduct: 
Metallurgy ß CC 9 10 9 9 9 
Petroleum and natural gas 22 24 19 28 25 
%%% ꝗq q a sh ne x A Le 27 27 24 25 25 
M Ee ee is 58 61 52 62 59 
Bahamas: Byproduct, petroleum 5 5 5 5 5 
Bahrain: Byproduct, petroleum ___________-________ 26 25 33 36 40 
Belgium: Byproduct, all sources 267 270 270 270 270 
Bolivia:? Nativteeee 514 515 11 10 6 
Brazil:ꝰ Byproduct, petroleum ___ _ _ 57 92 131 102 100 
Bulgaria: 
lle n ³Ü¹üAſſſſſ ³¹-àV 310 315 300 300 300 
Byproduct, all sources 70 75 70 70 70 
777öĩiÜL1᷑—b W AAA 380 390 370 370 370 
Pine t eo ei ⁵˙Ü˙⅛.² .: :: ̃ ] 8 5 12 12 10 20 
Byproduct: 
Metallurgy -------------------------—— 676 667 625 
Natural gas- ß ee met acus 6,248 5,935 5,899 5,599 5,200 
Felle 8 200 160 160 160 
Tarsandé sos ee Se ek E 118 213 286 247 259 
Jö; ⁵ massa augu C m 7,247 1,027 7,260 6,799 6,264 
Chile:? 
Native 
Refined oes S S S ᷑ ᷑ . D Lad uer. 14 12 14 5 
From caliche unc ee é 18 65 74 110 105 
Byproduct, metallurgy - - - - - - ----------------—- r21 27 27 28 26 
f p d se r53 104 115 143 135 
China 
N oe ee ee a 200 200 200 200 200 
7 en aCe EMIT ETE AR EE SOC EM 71,500 71,500 1,700 1,800 1,800 
Byproduct, all sources®__—------------------—_— 1200 1300 300 300 300 
J7Cö§öðñ]ĩ2?162⸗AA.vu masm ðͤ2 88 71,900 72,000 2,200 2,300 2,300 
Colombia 
INV On 5 c-r ]ðè eh 2 35 16 26 26 26 
Byproduct, petroleum ___  _ LLL LLL 3 2 1 2 2 
Total e erue = FCC 38 18 27 28 28 
Cuba: | 
p d et oe 721 12 22 21 20 
Byproduct, petroleum®________________________ 8 8 8 8 8 
TOM e eu ᷣ³ ꝛQ— 5wT ee A af 129 20 30 29 28 


See footnotes at end of table. 


SULFUR 813 


Table 18.—Sulfur: World production in all forms, by country and source: —Continued 


Country? and source? 


Total uc ae ³ A S muu 


rr es ee 


France: 
Byproduct: 


Natural gas) 


12 


Petroleum _ _ _ _ 
Unspecified!!! l 


Natural gas! 


12 


Petroleum I1IllllIl 
Unspecified! '): 


Greece: 


See footnotes at end of table. 


— — w s — a — O 


(Thousand metric tons) 


1978 1979 1980 1981” 1982° 


En 
4 
5 
e 


5 5 5 5 5 

60 60 60 60 60 

10 10 10 10 10 

15 15 75 75 75 

14 8 8 6 6 

5 5 5 4 5 

5 5 5 5 5 

5 5 5 5 5 

15 15 15 14 15 

3 3 3 24 30 

87 151 144 184 184 
232 263 247 234 234 
30 30 30 30 30 
349 444 421 448 448 

1 300 1,940 21,840 1,701 151, 668 
77163 188 226 221 283 


160 160 150 120 150 
72,223 72.288 2,216 2,042 2,101 


10 10 10 10 10 
350 350 350 350 850 
360 360 360 360 360 
221 203 222 213 200 
380 450 450 *400 400 
650 690 814 834 900 
190 214 220 *200 185 
160 93 *93 *95 100 


1,601 1,650 1,799 1,742 1,785 


61 63 61 60 60 

3 3 4 7 8 

64 66 65 67 68 

3 3 3 3 3 

9 9 9 9 9 

12 12 12 12 12 
26 127 34 23 25 
115 115 115 92 100 
18 14 5 4 5 
1149 146 154 119 130 
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Table 18.—Sulfur: World production in all forms, by country and source! —Continued 


(Thousand metric tons) 
Country? and source? 1978 1979 1980 1981P 1982* 
Indonesia:!! Native (19) (19) (19) 1 1 
Iran: 
Native cs, zu ii. uie ao Q sas LE. 150 75 70 50 50 
Byproduct, petroleum and natural gas 300 200 150 6 10 
Total" css ei oss 450 275 220 56 60 
I 
"c ————— te €—— OM 600 550 700 145 100 
5 petroleum and natural gas 40 140 40 40 40 
„„ d e e. 640 7590 140 185 140 
Ireland: Pyrites |... - -—----------------------——- 19 13 11 11 11 
Israel: Byproduct, petroleum and natural gas 10 10 10 10 10 
Italy: 
Ñ es 22 ³ð D ⁵ ð ⁵ð K D m 104 19 23 20 18 
J 8 330 302 331 261 250 
5 all sources?!) 250 250 250 263 220 
7%/%öÜ%8C K ĩð . er 684 571 604 544 488 
Japan: 
Py it ie '!ʃ2 Z ͥͥ mm ⁰⁰yd ee eee 327 300 311 293 13276 
By product 
Metallurgy !“) 1.296 1,350 1.300 1.200 1.200 
Petroleum?!’ iini 1.105 1.241 1,173 1,080 1,000 
Total uuu . ³ - AA NE e EA LEE 2,728 2,891 2,784 2,573 2,476 
Korea, North 
Pirito aoe P 255 255 250 225 200 
Byproduct, metallurgy“ / „ „„ 10 10 10 10 10 
Toal u rp ⅛1ẽ) ] 265 265 260 235 210 
Korea, Republic of: 
Byproduct: 
Metallurgy? __ _ „ 47 54 54 54 54 
Petroleum ̃²⅛˙ꝛwͥw . kms 8 34 36 36 36 36 
Total cnc erudi dE E ALLE 81 90 90 90 90 
Kuwait: Byproduct, petroleum and natural gas" meee te 100 100 120 110 70 
Libya: Byproduct, petroleum and natural gas? |... 19 20 22 16 20 
Mexico: 
lt is ⁵o² . ]—Ä m ꝛ mm ee eee 1.650 1.773 1.700 1,652 131,391 
By product: 
Metallurg 100 100 115 100 100 
Petroleum and natural gas 168 252 402 426 18425 
Total 2c dd ee ee 1,918 2,125 2,217 2,178 1,916 
Morocco: Pyrites: 4. Lo oon eee eun et 63 
Namibia: Pyrites ~- ------------------------——- 3 4 4 8 58 
Netherlands 
Byproduct 
Metallurgy" CONSU ĩð2Luk;ꝛ 8 60 188 90 90 75 
Petroleum 165 70 52 55 50 
Total a ³»¹ uA 125 T158 142 145 125 
Netherlands Antilles: Byproduct, petroleum FCC 95 91 91 90 90 
New Zealand: Byproduct, all sources 1 1 (19) (19) (19) 
Norway: 
aa ee uk x. 150 119 193 190 190 
Byproduct: 
Metallurgy" TIU ee 8 36 40 40 40 40 
Petroleum* 3 MEER TU 7 6 6 6 6 
Total Top TE SN 8 193 165 239 236 236 


See footnotes at end of table. 
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Table 18.—Sulfur: World production in all forms, by country and source! —Continued 


(Thousand metric tons) 
Country? and source? 1978 1979 1980 1981P 1982* 
Pakistan: 
e pp E IEEE 1 1 1 (19) 1 
Byproduct, all sources®__——------------------—- 14 14 14 15 15 
Total zz xuma y eS TUE. 15 15 15 15 16 
Peru 
Native- a et s (19) (19) E a zu 
Byproduct, all sources _______~_~________________ 18 20 20 20 20 
Otal ne eI ⁵ ĩðè A h vO ed A E ut 18 20 20 20 20 
Philippines: Pyrite ns 52 41 46 30 
Poland: 
JJ7JCöCõ00õ00C0Eſſfſffſfͥõͤĩĩ³¹iwiſʒa ee 4,546 4,310 4,667 4,295 4,428 
Native ho uyu he Za sos 2 at= 505 520 518 478 492 
Byproduct: 
Metallugy??! | | 5 LLL c2 ccc 2222 2- 815 810 800 800 300 
Petroleum ᷣ ᷣ iii 35 35 80 30 80 
ö;Q ³ A en 20 20 20 20 20 
Toal a ty ee ie E ta 5,421 5,195 5,535 5,123 5,210 
portugal- 
a E PEPE ð ⁵³ĩ A RO RTE Or 136 151 155 135 130 
Bypradust, Ar... eee 1 1 2 2 2 
Jil ³ ³ ee eae ne eee 137 152 157 137 182 
Ro: 
La oo p M uunc LLL SI ri M 400 400 400 400 400 
Byproduct, all sources ccc cc cc 120 130 140 150 150 
Total" o ay a a A LI LLL na 520 530 540 550 550 
Saudi Arabia: 
Nhl uc E LE 1 1 NA 8 
Byproduct: Petroleum and natural gas 14 125 460 600 700 
JJ ME ⁵ ³ A eR Ca ana 15 126 461 600 700 
Singapore: 8 petroluͥũ ge 120 120 20 10 10 
South 8 Republic of: 
JJ ³ð²AAĩ¹ KA A E at 219 243 493 502 500 
8 
Metallurgy? __ _ _ 100 100 100 100 80 
POU rl Uae es 25 27 20 
rü ⁵ ——— 8 344 368 618 629 2600 
Spain: 
Frites 1,046 1,091 1,096 1,118 1,100 
Byproduct 
Metallurgy nuu eee ee d lada ee 117 120 125 135 125 
Petroleum- - ~- - ß So ps Sc -———— 10 10 12 12 10 
Coal (lignite) gasificationů“““““?”?— 3 3 3 3 3 
Total ccc cte Rn AO Rn DR Sr 1,176 1,224 1,236 1,268 1,238 
Sweden: 
J; i ei Sa AS ete AE 233 282 249 249 249 
Byproduct: 
Metall 130 130 130 130 130 
Unspecified ni ee es *18 86 *40 *40 40 
71!!öĩõĩ[e Sas uc oe 381 448 419 419 419 
Switzerland: Byproduct, petroleum ... _ _ _ 3 3 3 3 3 
Syria: Byproduct, petroleum and natural gas *6 e6 e5 8 8 


See footnotes at end of table. 
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Table 18.—Sulfur: World production in all forms, by country and source! —Continued 


(Thousand metric tons) 
Country? and source* 1978 1979 1980 1981” 1982* 
ee 
RE x k ud dd EE qi i re 8 (19) (19) (19) (19) (19) 
5 all sourcſfeem s 10 9 8 9 20 
Total cuo d e DE E 10 9 8 9 20 
Trinidad and Tobago: Byproduct, petroleum 54 77 57 44 40 
Turkey: 
N&@UVG: ccce ee ³ AAA eee 28 *30 30 80 30 
FF ³·¹wmm yd y 14 14 21 24 25 
Byproduct, all sources 80 70 70 65 70 
Tot p eL Ee e ciet: 122 114 121 119 125 
U.S.S.R.: 
Frasch? ͥ]0Ü˙Ü ͥ ·˙w ⁰w 800 800 800 800 800 
Native? o uror ·o¹¹ y y s 71,900 71,900 2,000 2,050 2,050 
Prita o . rcm n E S 3,500 3, 500 3,550 3,600 3,700 
Byproduct: 
/)ß!ͥĩ˙ĩ·1Vͥ —— MÀ" 40 40 40 40 40 
Metallurgy ______________--_____-_____- "1700 11,700 1,800 1,850 1,900 
Natur 0 1. 100 1. 100 1.200 1.250 1,800 
Petroleum ~ - - --- - ---------—----—--————— 200 200 200 200 
„ ce E Eu M 19,240 rg 240 9,590 9,790 9,990 
United Kingdom: 
Byproduct: 
Metallurgy hh «4 144 156 50 50 50 
Spent oxides o LLL e sun cuum e ee 14 4 4 4 
Of petroleum refinery____ 156 15g 80 75 85 
Total unc tome ees mtr 6 1105 1113 134 129 139 
United States: 

Erüsch d LX un w 2 ee 5,648 6,357 6,390 6,848 134210 
7 u a eet eee ee ee 301 00 13265 
Byproduct: 

Metallurgy -_ _ 1,103 1,167 1,003 1,159 13828 

Natural gas 1,753 1,760 1,757 1,971 131,960 

Petroleum ____ ______ ⁵ðVz ( ee 2,309 2,310 2, 316 2,288 132,444 

JJ ĩð E ĩð v 8 61 107 78 72 1380 

3% KTA é 11.175 12,101 11,866 12,145 459,787 

Grune v roduct, petroleum 2 2 2 2 2 

Venezuela: Byproduct, petroleum and natural gas 95 85 85 85 85 
Y ; 

p arie ine Dypphotitë = ume E arem erede ed 171 190 261 286 290 
Mill 200 200 200 170 170 
Petroleum" • _ _ i ee ae eis 5 5 5 4 8 

jos ¿u f PETER 876 895 466 460 463 

Zaire: Byproduct, metallurgy? „ 30 30 30 30 30 

8 

————— SL a d 1 1 (19) (19) (19) 

er ias all sources -~ ee 109 74 92 90 

f/ ⁰² ³ AAA oe 110 75 92 90 90 
Zimbabwe: 

]]%)%%%GT.ĩ.öĩôê³Üĩ;ĩ ⁵ð2ĩ 88 24 28 29 25 25 

B produc allsources?... -------------------—— 5 5 5 5 5 

Total u uns ut iae Oe DIE 29 33 84 30 30 

Grand total U UU coeur . 152,138 "53,184 55.009 53,563 50,660 


See footnotes at end of table. 
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Table 18.—Sulfur: World production in all forms, by country and source’ —Continued 


(Thousand metric tons) 
Country? and source? 1978 1979 1980 1981P 1982* 
Grand total—Continued 
which: 
Frasch- m ono eei ee BE LL 13,244 18,790 14,257 13,240 10,929 
Native y T2 998 72,864 2,978 2,999 3,003 
ÿͤ%êÄ— ⁵ . 86 r9 694 rg 803 10,388 10,439 10,431 
gi sabe gree 
and coal gasification ___._.________ _~- 43 43 43 43 43 
Metallurgy... 2 222-222-2222 76,861 71,127 7,238 7,104 6,631 
Natural gass JJ REESE 11,656 11,430 11,515 11,360 N 
Pte... 8 14,747 14,979 4,955 4,759 4,878 
Petroleum and natural gas, undifferentiated _ _ 792 1880 330 1,368 1,433 
Spent oxides ~- ———-----------------——- 5 4 
TarPsAndS$..— ] is ee 8 118 213 286 247 259 
Unspecified sources 11,933 12004 1.971 1.955 1.971 
G ³˙ÜW—¹. ³˙¹äſ a eres 47 45 


*Estimated. Preliminary. "Revised. NA Not available 

iTable includes data available through May 25, 1983. 

"In addition to the countries listed, a number of nations may produce limited quantities of either elemental sulfur or 
compounds (chiefly HS or SO) as a byproduct of petroleum, natural gas, and/or metallurgical operations, but output, if 
any, is not quaptitatively reported, and no basis is available for the formulation of reliable estimates of output. Countries 
not listed in this table that may recover bypreduct sulfur from oil refining include Albania, Bangladesh, Brunei, Burma, 
Costa Rica, Guatemala, Honduras, Jamaica, Malaysia, Nicaragua, Paraguay, and the People's Democratic Republic of 
Yemen. Albania and Burma may also produce byproduct sulfur from crude oil and na extraction. No complete 
3 of other nations that may produce byproduct sulfur from 5 operations (including processing of coal for 
metallurgical use) can be compiled, but the total of such output is considered as small. Nations listed in this table that 
may have production from sources other than those listed are identified by individual footnotes. 

e term “source” reflects both the means of collecting sulfur and the type of raw material. Sources listed include the 
following: (1) Frasch recovery; (2) native, comprising all production of elemental sulfur by traditional mining methods 
(thereby excluding Frasch); (3) pyrites (whether or not the sulfur is recovered in the elemental form or as acid); (4) 
byproduct recovery, either as elemental sulfur or as sulfur compounds from coal gasification, metallurgical operations 
including associated coal processing. crude oil and natural gas extraction, petroleum refining, tar sand cleaning, and 
processing of spent oxide from stack-gas scrubbers; and (5) recovery from the processing of mined . Recovery of 
sulfur in the form of sulfuric acid from artificial um produced as a byproduct of phosphatic fertilizer production is 
excluded because to include it would result in double counting. It should be noted that production of Frasch sulfur, other 
native sulfur, pyrites-derived sulfur, mined gypsum-derived sulfur, byproduct sulfur from extraction of crude oil and 
natural gas, and recovery from tar sands are all credited to the country of origin of the extracted raw material; in 

.. contrast, byproduct recovery from mera peal operations, petroleum refineries, and spent oxides is credited to the 
nation where the recovery takes place, which in some instances is not the original source country of the crude product 
from which the sulfur is extracted. 

“In addition, may produce limited quantities of byproduct sulfur from natural gas. 

5 Excluding sulfur content of auriferous pyrites, for which data are not available. 

S Excluding sulfur recovered, if any, from processing copper concentrates. 

Vu addition, may produce limited quantities of byproduct sulfur from crude oil and natural gas and/or from petroleum 
refining. 


and natural gas operations, as well as total recovery from metallurgical operations. 
15Includes only the elemental sulfur equivalent of sulfuric acid produced as byproduct from metallurgical furnaces; 
additional output may be included under “Unspecified.” 


2°Official Polish sources report total mined elemental sulfur output annually; this figure has been divided between 
Frasch and other native sulfur on the basis of information obtained from supplementary sources. Therefore, although 
both numbers are estimates, the total is not an estimate. Estimates for production of byproduct and um-derived 
sulfur are based on officially published data on sulfuric acid production and additional information from unofficial 
sources. 

21Egtimates reported under “Metallurgy” represent byproduct recovery in the form of compounds (principally sulfuric 
acid) from all sources (including coal and fertilizer plants), estimates reported under “Petroleum” represent only 
elemental sulfur recovery from petroleum, with any recovery in the form of compounds included under “Metallurgy.” 
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TECHNOLOGY 


Presentation of 66 papers at an interna- 
tional conference included a review of 
worldwide and regional supply and markets 
for sulfur; descriptions of sulfur handling, 
forming, and transportation; descriptions of 
recent developments in treating tail gas 
from natural gas processing plants; agricul- 
tural uses and response of crops to sulfur 
additions to soils; and uses of sulfur con- 
cretes.* 

An article discussing new processes to 
enhance sulfur removal from sour natural 
gas was published.* Chemical reactions in 


the troposphere and photochemical reac- 
tions of major and trace elements were 
discussed, including the sulfur cycle.’ 


1Physical scientist, Division of Industrial 3 

Sulphur (London). West Germany a Brimstone 
Supplier. No. 161, Au t 1982, pp. 1821. 
. The Market for Saudi Arabian Sulphur. 
No. 159, March-April 1982, pp. 20-25. 

. No. 162, September-October 1982, pp. 14, 16. 

"E A.L (ed.). Conference . Sulphur '82. 
The British Sulphur Corp. Ltd., London, p. 

*Hyne SYL bee Gu Cm. Te, 
v. 12, No. 10, October 1982, pp. 628-637 

"Chamliders, W. L., and D. D. Davis. S Repo 
Chem. and Eng. News, v. 66, No. 46, Oct. 4, 1982, pp. 30°62. 


Talc and Pyrophyllite 


By Robert A. Clifton! 


Total domestic production of talc and 
pyrophyllite combined declined by 15% in 
1982 because of decreased demand in all 
end-use categories except roofing. Exports 
of talc decreased by 25% from that of 1981. 

Domestic Data Coverage.—Domestic pro- 


duction data for talc and pyrophyllite were 
developed by the Bureau of Mines from a 
voluntary survey of 41 known operating 
mines in 1982. All 41 mines responded, and 
the production figures shown in table 1 
represented 100% of U.S. production. 


Table 1.—Salient talc and pyrophyllite statistics 


(Thousand short tons and thousand dollars) 


Estimated. Preliminary. Revised. 

1Data do not add to total shown because of independent rounding. 
7Excludes powders—talcum (in package), face, and compact. 
3Does not include imported pyrophyllite. 


1978 1979 1980 1981 1982 
United States: 
Mine production, crude: 
Tale o ssl nc Sl aun ĩͤ 1,268 1,268 1,127 1,236 1,049 
e ß 116 185 113 107 87 
J7//ͥͥͤ ta st A 8 1,384 1,453 1.240 1.343 11,135 
iri 
————— 8 $14,956 — $19,365 $25,247 $30,660 $26,105 
i )%öCͥͤĩ] CR EET EEA 81 998 837 1,131 
Total. v iere ct iu iut 15,767 120,364 26,084 31,497 27, 236 
Sold by producers crude and processed 
JJ ³ vKy0 gnc se 88 1.155 1,119 1,173 1,115 915 
Pyrophyllite 3232322222 ᷣͤ K ³ĩVAA Se a ter ae 116 195 158 106 110 
Total un, Za ees Be tt 1,271 1,314 1,331 1,221 1,025 
Value: 
Tale ran e Us i A ae eee $68,781 $80,529 384,523 $95,354 $82,104 
Pyrophyllite:. - - - - - ---------------—--—— 2,8 4,254 454 3,557 
Total. puya .. 8 71,585 84,942 88,777 98,808 85,661 
Exports? (tale -------------------------—- 267 316 275 311 232 
Illi ⁰¹H eu 8 $12,359 315,210 814,963 $15, 095 $12,957 
importa to for consumption (talc) - -- U 22 21 327 327 
J) EA E A T E A E ĩ E ETE $1,946 $2,822 83,720 384,562 35,215 
W consumptioůoonnn c2l2 LL 22222222 ,023 1,020 1,077 937 820 
World: Productions — 7,051 17,579 8,300 P7 955 €7,595 


Legislation and Government Pro- 
grams.—The national stockpile inventory of 
steatite, block or lump, remained at a re- 
ported 1,092 short tons at the end of 1982. 
This still far exceeded the goal of 28 tons. 
The inventory of ground steatite, with a 
goal of zero, remained at 1,089 tons. 


The allowable depletion rates established 
under the Tax Reform Act of 1969 remained 
at 22% for domestic block steatite and 14% 
for foreign through 1982. 

U.S. import duties on talc minerals from 
most favored nations follow: crude and un- 
ground, 0.02 cent per pound; ground, 
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washed, powdered, and/or pulverized, 4.2% 
ad valorem; cut, sawed, or in blanks, cray- 
ons, cubes, disks, or other forms, 0.1 cent 
per pound; other not specifically provided 
for, 6% ad volorem. 

Mining regulations promulgated by the 
National Park Service under the Mining in 
the Parks Act, which expired in 1980, were 
the object of a petition by four interested 
mining companies. The industry petition 
asked for a number of rule changes, among 
which were the following: 

1. Allow claimholders to establish “miner- 
al resource areas” in Death Valley that 
would “allow claimholders operating within 
these designated mineral resource areas to 
conduct surface operations outside the 
boundaries of their claim, providing certain 
conditions are met." 

2. Limit application of the rules to Fed- 
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eral lands, allowing unrestricted mining 
activity on State and private inholdings 
within national parks. At present, the rules 
apply to inholdings as well as the public 
land portions of parks. 

3. Eliminate separate standards for oper- 
ations associated with unpatented claims or 
claims patented with surface-use restric- 
tions where the surface has not been dis- 
turbed. 

4. Knock out the requirement to “restore” 
the area to “a condition equivalent to its 
pristine beauty." The prospector would sim- 
ply have to “reclaim” the area. 

The National Park Service asked for com- 
ments on the petition in the June 1, 1982, 
Federal Register but had taken no action by 
yearend. Two of the petitioning companies 
affected by the rules were talc producers in 
Death Valley. 


DOMESTIC PRODUCTION 


Talc.—U.S. mine production of crude talc 
decreased 15% in tonnage and 15% in value 
from that of 1981. Talc, including soapstone, 
was produced at 35 mines in 11 States in 
1982. California's 13 mines were by far the 
largest number for any State. Mines in 
Montana, New York, Texas, and Vermont 
produced about 8896 of domestic talc in 
1982. Montana led all States in value of talc 
produced. 

The seven largest domestic producers of 
talc in 1982, listed alphabetically, were 
Cyprus Industrial Mineral Co., with mines 


in California, Montana, and Texas; Eastern 
Magnesia Talc Co. in Vermont; Pfizer, Inc., 
Minerals, Pigments & Metals Div., in Cali- 
fornia and Montana; Southern Clay Prod- 
ucts, Inc., in Texas; Texas Talc Co., in 
Texas; R. T. Vanderbilt Co., Inc., in New 
York; and Windsor Minerals, Inc, in 
Vermont. 

Pyrophyllite.—The  pyrophyllite-produc- 
ing mines were in North Carolina and 
California in 1982. Total production de- 
creased 19% during 1982. Four companies 
operated six mines during the year. 


Table 2.—Crude talc and pyrophyllite 
produced in the United States, by State 


(Thousand short tons and thousand dollars) 


State 


California 
Georgia (talc) _ _ _ _ 
Montana (talc) 


North Carolina 1 


1981 1982 
Quan 
Value tity Value 
5,867 85 1,699 
182 20 141 
13,383 w 
825 83 1,266 
4,127 205 3,024 
7,113 742 21,106 
31,497 1,185 27,236 


W Withheld to avoid disclosing company proprietary 


data, included with “Other.” 


Includes Arkansas, New York, Oregon, Vermont, 


Virginia, and Washington. 


TALC AND PYROPHYLLITE 
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CONSUMPTION AND USES 


Apparent domestic consumption of crude 
and processed talc and pyrophyllite decreas- 
ed by 12% in 1982. Sales of talc and pyro- 
phyllite declined in tonnage and value. 

The 1982 end-use distribution showed 
34% of the ground talc in ceramics, 20% in 
paint, 11% in roofing, 9% in paper, 6% in 
plastics, 5% in cosmetics, 2% in rubber, 1% 
in insecticides, with the remainder going to 


other uses. 

The largest portion, 26%, of domestically 
produced ground pyrophyllite was used in 
refractories, 24% was used in ceramics, 
22% in insecticides, 12% in roofing, and the 
remainder in other uses. A significant 
amount of imported pyrophyllite was 
ground for use in the ceramics industry. 


Table 3.—End uses for ground talc and pyrophyllite 


(Thousand short tons) 
1981 1982 
U i a 
Talc  Pyrophyl Total Talc  Pyrophyl- Total 
e a E ĩð³A E E ERES 375 12 387 292 20 312 
Cosmetics); 75 __ 75 45 E 45 
Insecticides _____________________ 13 29 42 7 19 26 
Paulin. ot om 206 1 207 170 1 171 
PERDERE ] Ü ůöqAA eee uuu Z 88 ed 88 79 i 79 
[e E NE xx EE 111 111 54 1 55 
Refractories- -----------------——- 2 39 41 2 22 24 
, ß 26 9 35 94 10 104 
Rubber 2 om 8 36 TE 36 21 1 22 
Other2___ rr 50 17 67 83 11 94 
TOLÀ| coni zu eoe ⁰ LL pu 982 107 1,089 847 85 932 


„Incomplete data. Some cosmetic talc known to be included in “Other.” 
Ancludes art sculpture, asphalt filler and coatings, crayons, floor tile, foundry facings, rice polishing, stucco, and other 


uses not specified. 


PRICES 


Tale prices varied over a wide range 
depending on the quality and degree and 
method of processing. In general, prices 
remained steady during 1982, except for 
foreign exchange fluctuation. Engineering 
& Mining Journal, December 1982, quoted 
prices for domestic talc per short ton as 
follows: 


New Jerse eral 
x. ne pulp, bags extra $18.50- $20.50 
ermon 
% uroak 325 mesh, bulk 64.00 
99.99% through 325 25 mesh, bags: 
processed 136.00 
Water beneficiated |... _ _ _ 213.00-228.00 
New York: | 
96% through 200 mess 58.00- 64.00 
98% to 99.25% through 325 mesh _ _ 13.00- 75.00 
100% through 325 mesh, 
fluid-energy ground ________~- 150.00 
California: 
Standard _____________ __-_~_ 69.50 
Fractionated. - - -- _ 37.00- 71.00 
Micronized `- - - - -- ---------—- 62.00-104.00 
eeu steatite |... 44.00- 65.00 
Gongin % through 200 mess 40.00 
99% through 325 mesh... 50.00 
100% through 325 mesh, 
fluid-energy ground --------- 100.00 


American Paint & Coatings Journal, 
December 20, 1982, listed the following 
prices per short ton for paint-grade talc in 
carload lots: 


California: 
Bags, mill: 
ite, H an No. 3-3-1/2 ___ $103.00 
86 80 3 129.00 
Montana: ltrafine grind, f.o.b. mill 145.00 
New York: 
Nonfibrous, bags, mill: 
98% through 325 mesh _ _ _ _ _ _ 78.00 
99.6% through 325 mesh _ _ _ _ _ 91.00 
Trace retained on 325 mesh _ _ _ 146.00 


The approximate equivalents, in dollars 
per short ton, of the price ranges quoted in 
Industrial Minerals (London) December 
1982, for steatite talc, c.i.f. main European 
ports, were as follows: 


Australian, cosmetic (ex store) _ _ _ $160-$174 
Norwegian: 
Ground (ex store) --—---------- 109- 116 
Micronized (ex store) |... _ 145- 203 
French, fine ground 121- 298 
Italian, cosmetic- grade 239 
Chinese, normal (ex store): 
UK 200 mess 174. 177 
UK 300 mes 181- 189 
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FOREIGN TRADE 


Exports.—Talc exports decreased 25% 
during 1982. The total value of exported talc 
decreased 14%, and the average price was 
$56 per ton. The value received for talc 
exported in 1982 varied between $30 per ton 
for material shipped to Mexico and a re- 
ported $500 per ton for material sent to 
Costa Rica. 

Mexico remained the major importer of 
U.S. talc, accounting for 44% of the tonnage 
in 1982, followed by Canada, 27%; Belgium- 
Luxembourg, 8%; and Japan, 4%. Canada, 


32% of the total compared with Mexico's 
24%. A total of 53 countries imported U.S. 
talc in 1982. 

Imports.—U.S. imports of talc decreased 
2% in 1982. The average value of these 
imports was $197 per ton. Cosmetic grades 
accounted: for the high prices. Imports from 
Canada increased by 50%. Canada, with 
40% of the total, became the leading source 
of imported talc, followed closely by Italy 
with 35%. Imports from France decreased 
by 93%. 


however, continued to lead in value with 


Table 4.—U.S. exports of talc’ 
(Thousand short tons and thousand dollars) 


Be 


lgium- 


Luxembourg Canada Japan Mexico Other Total 
Year ——— — r — nO eee — uyv„. 
- Quan Quan- Quan- Quan 
tity Value tity Value tity Value tity Value tity Value tity Value 
1978 t RIS 20 1,106 55 3, 734 19 1,304 133 2,274 40 3,941 267 12,359 
1979___------ 18 1,043 60 4,485 19 1,145 164 3,539 55 4,998 316 15,210 
19800 24 1,412 68 4,960 13 957 161 3,648 9 3,986 275 14,963 
1981... ———— 17 1,364 79 4,682 9 500 164 4,256 42 4,343 311 15, 095 
1988222 u 2 18 1,263 63 4,208 9 439 102 3,083 40 3,964 232 12,957 
1Excludes powders—talcum (in package), face, and compact. 
Table 5.—U.S. imports for consumption of talc, by class and country 
Crude and aoe d Cut and Total 
I : unground "pulverized sawed unmanufactured 
c 
n Quantity Value Quantity Value Quantity Value Quantity Value! 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
OBO ss o 2 i D Ts 14,045 $1,818 5,383 $717 1,172 $1,185 20,600 $3,720 
1981: 
Canada ...........- = -— 6,922 882 87 96 7,009 978 
Francſt‚e 5,678 472 403 73 t = 6,081 545 
Italy -------------- 2,921 543 7,393 728 =: 10.314 1.271 
Japan ___ e uc 19 17 693 ROY 112 916 
Korea, Republic off 1.718 216 326 62 189 109 2.233 387 
EE ĩðͤ Se te 76 23 91 56 487 386 654 465 
Total uc 10,393 1,254 15,154 1.818 1,456 1,190 327.003 34.562 
1982: 
Canada __ _ 22 Š 10.374 1.508 131 187 10,527 1,700 
Francnte a as 408 70 M d 408 70 
Italya 8 9,039 1.722 139 43 2 3 9,180 1,768 
Japaen ane se 23 42 270 352 293 394 
Korea, Republic of es zs 1,426 312 164 94 1.590 406 
„„ 12 7 3.799 520 664 350 4,505 877 
Nell. 9.103 1.734 16.169 2.495 1.231 986 326.503 35.215 


Does not include talc, n. s. p. f.: 1980—8 1. 292,902: 1981—31. 27 1.884: and 1982— 31.049.090. 

Includes Austria, China, Costa Rica, the Federal Republic of Germany, Hong Kong. India. Kenya. and Taiwan. 
3Does not include imported pyrophyllite. 

Includes Australia, Brazil, China, India. Israel, Switzerland, and Taiwan. 
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WORLD REVIEW 


The United States remained the world’s 
largest talc producer, and Japan remained 
the largest pyrophyllite producer during 
1982. They still shared 36% of the world’s 
talc and pyrophyllite production. A survey 


of the world’s talc supply and demand was 
reported in a trade magazine,? which re- 
ported good growth in the industry for the 
10-year period 1972-81, particularly during 
the second half of this period. 


Table 6.—Talc and pyrophyllite: World production, by country! 


(Short tons) 
Country? 1978 1979 1980 1981P 1982* 
Afghanistan? -__--------------------—- 1,957 551 T NR = 
Argentina (talc, steatite, pyrophyllite - --------- 51,601 38,390 36,080 39,925 443,270 
fr .. eee 161,989 173,586 188,455 96,721 94,000 
Austria (unground talc) _________ A 117,780 128.331 128,648 128,336 128,000 
Botswana s.. eet eee L 345 115 (5) (5) (5) 
Brazil (talc and pyrophyllite)®_ _______________ 287,174 402,870 o $501,000 423,000 
ijo MUR RC c 
Canada (shipment 67,970 99,572 95,901 98,100 19,000 
Chile u nuc eoe 937 1,256 
China au 21 c ꝛ˙ ð⅛ v i en 8 165,000 165,000 1, 010, 000 990, 000 990,000 
Colombian. =. node Z Vic see 4,762 6,708 *6,7 °6,700 6,700 
Ff ³»W¹¹ m 4.857 4.417 4, 410 4.960 
Finland 5. . a oe 215,126 294,515 350,425 339,418 330,700 
France (ground talc). - - ------------------- 322,646 333,416 332,435 340,911 336, 
Germany, Federal Republic of (marketable) )) ___ 17,026 16,519 17,085 17,021 17,000 
Greece (steatite)__________-___---------- 72,019 T5,635 1,609 *1,540 1,650 
Hungary" C111 LL ER LU LE E 19,300 19,300 19,300 19,300 18,700 
Jö ð—vdß ĩ³ ͥ ²³m UA: 371,349 426,272 407,366 405,175 386,000 
Italy (talc and steatitttt 184,901 173,484 182,879 180, 457 176,000 
apah e.c err ͤ v ĩͤ v 8 1,868,333 1,883,608 1,927,718 1,708,125 41,638,136 
Korea, North® __ _ _ 165,000 175,000 185,000 185,000 185,000 
Korea, Republic of (talc and 
a 733,128 857,825 792,752 622,383 660,000 
177 ³ Q ce te ta uuu 2,909 8,637 11,120 12,312 11,000 
Népal- oii eA we 8 562 858 1,609 78 110 
Ci . 8 106,611 196,436 96,601 *94,000 94,000 
Pakistan (pyrophyllite). - - - - --------------- i 29,983 33,069 27,554 ; 
Paraguay -< -e Se ee Se Eee 176 276 165 220 
Peru (tal: and pyrophyllit) |... - ꝛ 2 9,820 17,604 *16,200 *16,200 16,200 
Philippines — 6.28 or Ser a eee 4,476 3,935 951 
Portugal -een ee a a a usus 1,884 3,006 2,864 3,871 3,300 
Romania ____--------------------—-—- 72,800 66,100 66,100 66,100 66,100 
South Africa, Republic of? -----------------—- 13,940 16,806 15,836 16,674 115,226 
Spain (steatite·eeeꝛꝛꝛꝛ 68,224 78,316 81,515 76,134 Í 
Sweden Cu eee ie wie eee 23,503 19,562 3,307 4,400 4,400 
TAIWBD c e V ſſu . yT ie e t he rece 10,964 12,339 10,925 27,309 33,000 
Thailand (talc and PY pay ite) pectora RUE 16,411 14,927 12,926 13,266 13,200 
USSR V Se a ele m...... dur 520,000 530,000 540,000 550,000 560,000 
United Kingdom__________________---__~- 19,842 18,298 19,000 19,800 19,800 
United States (talc and pyrophyllite)_ - - - -------- 1,383,752 1 452, 733 1,240,427 1,342,916 41,135,415 
üer ⁵¼—: ee a usada 1,900 *1,980 2,432 *1,870 2,200 
Zambia o astray eiu Aa Denies A 8 *110 284 1,015 990 
ZImDDBDWE «5o tutem eue Eit 836 1,179 503 425 380 
ôö§ö§ÜC1i 17,051,419 17,579,445 8, 299,550 7,954,989 7,594, 661 


eEgtimated. Preliminary. Revised. 
Table includes data available through May 11, 1983. 


2In addition to the countries listed, Czechoslovakia produces talc, but available information is inadequate to make 


reliable estimates of output levels. 


3Data are for calendar year beginning Mar. 20 of that stated. 


*Reported figure. 
Revised to zero. 


- 


Total of beneficiated and salable direct shipping production of talc and pyrophyllite. 


"Includes talc, pyrophyllite, and pyrophyllite clay. 


5Data based on Nepalese fiscal year, beginning mid-July of year stated. 


9Includes talc and wonderstone. 


Canada.—Two articles in 1982 stressed 
the Ontario Government's willingness to 
aid its talc industry.? The first reported that 
Canada Talc Industries Ltd. was to receive 
up to Can$657,000 to expand production 
facilities at Madoc, Ontario. The second 


reported that Steetley Talc, Ltd., had been 
offered up to Can$940,000 to improve and 
expand its operation at Timmins, Ontario. 
China.—By selective mining, rigid quali- 
ty control, and analytical proof of purity, 
Chinese talc had been upgraded and was 
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reportedly reentering the European cosmet- 
ic talc market.‘ Haichen Cosmetic Talc Ltd., 
was the merchandising firm in London. 
Finland.—An article in an industry pub- 
lication described the Finnish talc industry 
in detail5 In the 13 years 1968-80, the 
industry grew more than tenfold in an 
effort to reduce dependence upon foreign 
fillers for its paper industry. The Lahnas- 
lampi Mine was opened in 1969 by Suomen 
Talkki Oy in central Finland and has pro- 
duced as much as 180,000 tons per year. The 
Vuonos plant of Oy Lohja has a capacity of 
150,000 tons per year and was opened in 
1977. The last of Finland’s three larger 
producers began production in 1979. The 
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Luikonlahti Mine of Myllykoski Oy has a 
capacity of 50,000 tons per year, but this is 
being doubled. 

Italy.—Societa Talco e Grafite Val Chi- 
sone procured ownership, through a subsid- 
iary Talcosarda, of the Sardinian talc min- 
ing concession closed by Società Industriale 
e Mineraria in 1978-79. Talcosarda planned 
to produce 65,000 tons per year of talc at the 
site. 


I Physical scientist, Division of Industrial Minerals. 
2Industrial Minerals (London). No. 183, December 1982, 


pp. 59-78. 

3 . No. 178, July 1982, p. 10. 
. No. 182, November 1982, p. 10. 

4_ —.. No. 175, April 1982, p. 19. 

sWatson, I. The Industrial Minerals of Finland. Ind. 
Miner. (London), No. 173, February 1982, pp. 23-27. 


Thorium 


By James B. Hedrick? 


Domestic mine production of monazite, 
the principal source of thorium, increased 
in 1982. Associated Minerals Ltd., Inc., was 
the only domestic monazite producer. Most 
of the thorium products used by the domes- 
tic industry during 1982 were imported or 
produced in the United States from import- 
ed materials or from existing company and 
Government stocks. W. R. Grace & Co. and 
Rhóne-Poulenc Inc. were the principal 
processors of thorium in the United States. 

Major nonenergy end uses were in aero- 
space, mantles for incandescent gaslamps, 
welding rods, electronics, and refractory 
applications. The only commercial thorium- 
fueled nuclear reactor in the United States, 
located at Fort St. Vrain, Colo., operated at 


37% of its electrical power capacity in 1982. 
The experimental thorium-fueled, light- 
water breeder reactor at Shippingport, Pa., 
ceased operation in October 1982 and was 
being decommissioned. Spent fuel from the 
reactor was to be examined to determine 
breeding performance. 

Domestic Data  Coverage.—Domestic 
mine production data for thorium are devel- 
oped by the Bureau of Mines from one 
voluntary survey of U.S. operations. This is 
the Rare Earths and Thorium survey. Of 
the one mine to which a survey request was 
sent, response was 100%, representing an 
estimated 100% of total production. The 
production data are withheld to avoid 
disclosing company proprietary data. 


Table 1.—Companies with thorium processing and fabricating capacity 


Company 


Atomergic Chemetals Corp __ Pk 
Bettis Atomic Power Laboratory... ------- 


Chicago Magnesium Casting Cort 
Coleman Company Inc ___ l l 222-2 
Consolidated Aluminum Corp- - - - -- --- --------—-- 
Controlled Castings Corp --------------------- 
General Atomic co „„ 
W. R. G & Co 


; rations 
Plant location and products 
Plainview, N. vv Produces oxide, 
fluoride, metal. 
West Mifflin, fra Nuclear fuels, 
Government 
research and 
development. 
Milwaukee, Wiss uces ceramics. 
Santa Ana, Calif______ _ Produces advanced 
technical ceramics 
Blue Island, III esium-thorium 
oys. 
Wichita, Kang Produces thoriated 
mantles. 
Madison, Il]__________ esium-thorium 
oys. 
Plainview, N.Y________ Do. 
San Diego, Calif |... Nuclear fuels. 
Chattanooga, Tenn Produces thorium- 
containing residues 
from monazite. 
Towanda, fra Produces thoriated 
welding rods. 
South Bloomington, Minn _ esium-thorium 
oys. 
Cincinnati, Ohio Produces compounds 
and metals; 
DOE thorium 
stocks. 
Lewistown, Maine 3 thoriated 
i we 
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Table 1.—Companies with thorium processing and fabricating capacity —Continued 


Company 


Nhöne-Poulenc Ine 


Teledyne Cast Produetls 22-22-2222 
Teledyne Wah Chang 
Union Carbide Corp., Nuclear Div - - -------------- 
Wellman Dynamics Cors 
Westinghouse Electric Corp - - - - - - - - - - - - - - —-———- —— 


Legislation and Government Pro- 
grams.—Government stocks of thorium ni- 
trate in the National Defense Stockpile 
were unchanged during 1982 at 3,234,936 


; rations 
Plant location and products 

Freeport, Teng Produces thorium 
nitrate from an 
intermediate 
compound of 
monazite. 

Pomona, Calif . |. .... a thorium 

oys. 

Huntsville, Ala _______ Produces thoriated 
bese Sh 

Oak Ridge, Tenn Nuclear fuels, 
test quantities 

Creston, Iowa ium-thorium 

oys. 

Bloomfield, N. Produces ing light 
containing lighting 
cad metallic 
thorium. 


kilograms.? There were no acquisitions, 
sales, or shipments from the stockpile dur- 
ing the year. The stockpile goal of 272,155 
kilograms was unchanged. 


DOMESTIC PRODUCTION 


Associated Minerals, a subsidiary of the 
Australian-owned firm Associated Minerals 
Consolidated Ltd. (AMC), produced mona- 
zite from a minerals sands dredging oper- 
ation at Green Cove Springs, Fla. Associat- 
ed Minerals was the only company in the 
United States to produce monazite in 1982. 

Rhóne-Poulenc and W. R. Grace, Davison 
Chemical Div., were the only domestic proc- 
essors of monazite or the intermediate con- 
centrate, a rare earth-thorium hydroxide 
compound. Other processing firms listed in 
table 1 processed imported and domestic 
finished compounds and metals. 

W. R. Grace processed monazite at its 


Chattanooga, Tenn., facilities to produce 
rare-earth catalysts and compounds. Al- 
though thorium was extracted from mona- 
zite, no thorium compounds were produced 
for sale. W. R. Grace’s thorium residues, 
stored at its plantsite, contained about 5,316 
metric tons of thorium oxide equivalent at 
yearend 1982. 

Rhóne-Poulenc, a subsidiary of the 
French-owned Rhéne-Poulenc Group, 
separated rare earth-thorium hydroxides 
derived from imported monazite at its Free- 
port, Tex., plant to produce rare-earth prod- 
ucts. Thorium nitrate was produced as a 
byproduct. 


CONSUMPTION AND USES 


Domestic thorium processors consumed 


an estimated 77 tons of equivalent thorium ` 


oxide in 1982 in energy and nonenergy uses. 

The distribution of nonenergy uses for 
thorium was estimated as follows: refracto- 
ry applications and associated research, 
51%; aerospace alloys, 22%; lamp mantles, 
20%; welding rods, 3%; and other applica- 
tions and research, 4%. 

Thorium used in metallurgical applica- 


tions was primarily alloyed with magne- 
sium. Adding thorium to magnesium im- 
parts high strength and excellent creep 
resistance at elevated temperatures, proper- 
ties that are useful in aircraft and aero- 
space applications. Small quantities were 
used in dispersion-hardened alloys for high- 
strength, high-temperature applications. 
Thorium oxide (thoria) has the highest 
melting point of all the oxides, 3,300° C, and 


THORIUM 


is used in several refractory applications, 
including high-technology ceramics, invest- 
ment molds, crucibles, and experimental 
stage core-retention beds for nuclear reac- 
tors. 

Mantles for incandescent gaslamps are 
coated with thorium nitrate. The nitrate is 
converted to an oxide when burned and 
produces an intense white light when 
heated in a gas flame. 

Thorium nitrate is also used to produce 
thoriated tungsten welding electrodes. The 
addition of thorium improves the flow of 
electrons through the welding rod. 
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Other nonenergy uses for thorium were 
in electron tubes, special-use lighting, cata- 
lysts, and high-refractive glass. 

An energy-related use for thorium is as a 
nuclear fuel using the thorium-uranium-233 
fuel cycle. In the reactor process, fission of 
uranium-233 produces neutrons that are 
absorbed by thorium-232 creating addition- 
al uranium-233. If more uranium-233 exists 
after operation of the reactor than was 
initially loaded, it becomes a breeder reac- 
tor. 


STOCKS 


On December 31, 1982, the stockpile of 
the General Services Administration con- 
tained 1,547,043 kilograms of thorium oxide 
equivalent contained in thorium nitrate, 
the same as at the end of 1981. The thorium 
nitrate stockpile goal was 130,153 kilograms 
of thorium oxide equivalent. 

The U.S. Department of Energy (DOE) 
inventory at the end of fiscal year 1982* was 
1,234,622 kilograms of thorium oxide equiv- 


alent contained in various forms. The in- 
ventory consists of 512,055 kilograms of 
equivalent thorium oxide in several high- 
grade usable forms and 722,567 kilograms of 
equivalent thorium oxide in low-grade resi- 
dues that would require further processing. 
According to DOE, the total amount of 
thorium stored in the United States at the 
end of 1982 was 4,264,372 kilograms, ex- 
pressed as equivalent thorium oxide. 


PRICES 


The average declared value of imported 
monazite increased slightly during 1982 to 
$426 per ton, $3 per ton more than the 1981 
value. The price of Australian monazite 
(minimum 60% rare-earth oxide including 
thoria, f.o.b.-f.i.d.),* as quoted in Metal Bul- 
letin (London), increased from $A380 to 
$A430 (US$429 to US$485) per ton at year- 
end 1981 to $A400 to $A440 (US$392 to 
US$432)* per ton by yearend 1982. Although 
the Australian yearend price quoted for 
monazite increased in 1982, fluctuations in 
the foreign exchange rate caused the U.S. 
dollar price to decrease. The 1982 yearend 


price for monazite based on its thorium 
oxide content was approximately $5.60 to 
$6.17 per kilogram of thorium oxide con- 
tained. 

Rhóne-Poulenc quoted thorium product 
prices, per kilogram, net 30 days, f.o.b. New 
Brunswick, N.J., or duty paid at point of 
entry, effective January 1, 1982, as follows: 
thorium oxide—99% purity, $24.50; 99.99% 
purity, $43.00; catalyst grade, $44.60; and 
lamp grade, $53.20. Mantle-grade thorium 
nitrate was quoted at $10.60 per kilogram of 
thorium oxide equivalent of the contained 
thorium. 


FOREIGN TRADE 


For the third consecutive year, France 
received all of the domestic shipments of 
thorium ore. 

Exports of thorium metal including 
wrought, unwrought, waste, and scrap in- 
creased 54% compared with 1981 ship- 
ments. For the years 1980, 1981, and 1982, 
major destinations for the thorium metal 


and alloys were Canada (28%), Israel (24%), 
and the United Kingdom (13%). 

Imports of thorium ore in 1982 decreased 
4% from the 1981 level. Monazite from 
Australia typically contained about 7% tho- 
rium oxide, and the slightly richer Malay- 
sian ore contained about 8%. 
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WORLD REVIEW 


The principal source of the world’s thori- 
um is monazite, a byproduct of minerals 
sands mined for titanium and zirconium in 
many countries and for tin in Malaysia and 
Thailand. Monazite was also recovered as a 
byproduct of fluorspar mining in the Repub- 
lic of South Africa. Australia, India, Brazil, 
and Malaysia were the leading producers 
among the market economy countries in 
1982. Government restrictions requiring the 
removal of thorium from monazite before 
export continued in India and Brazil. 
Australia was the only major producer 
without domestic processing capabilities be- 
yond the concentrating stage at the mine. 
Monazite production quantities do not re- 
flect world demand for thorium because 
monazite is processed almost entirely for its 
rare earth content. 

Australia.—Australia's largest minerals 
sands production, including monazite, came 
from the State of Western Australia. The 
States of Queensland and New South Wales 
also produced monazite. Production of mon- 
azite for the first half of 1982 was 4,991 tons. 

Legislation enacted because of environ- 
mental concerns by the government of New 
South Wales curtailed minerals sands min- 
ing in newly created parks at yearend. The 
only exception was the Bridge Hall deposit, 
which was scheduled to close by mid-1983.’ 

The Minerals Sands Producers Associa- 
tion considered the increasing restrictions 
excessive in view of improved environmen- 
tal controls and land rehabilitation pro- 
grams. 

Australia’s Bureau of Mineral Resources 
reported that 70% of Australia’s demon- 
strated economic resources would be deplet- 
ed by the turn of the century, based on 
known deposits and projected output.* Min- 
erals sands reserves may be depleted sooner 
because substantial reserves have been 
withdrawn from mining based on environ- 
mental and other considerations.? Australia 
has produced 102,000 tons of monazite since 
1950. The latest estimate by the Bureau of 
Mineral Resources for demonstrated eco- 
nomic resources of Australian monazite was 
994,000 tons. 

The U.S. Department of State denied 
assistance to Dillingham Corp., a U.S. com- 
pany, in its claim for compensation from 
the Australian Government for halting 
minerals sands mining on Fraser Island, 
Queensland, stating that it was a private 
matter between Dillingham and the Austra- 
lian Government. Dillingham indicated 


that it is prepared to take its case to the 
International Court of Justice if neces- 
sary. 10 

The Australian Railways Union banned 
the handling of monazite, which contains 
slightly radioactive thorium, because of 
what the union considered to be insufficient 
safeguards on its use, specifically in France 
and the Federal Republic of Germany." 
Employees at the Transport Workers Union 
have agreed to move the monazite by road 
based on health assurances by Allied En- 
eabba Ltd., which mines the minerals sands 


-at Yeelirrie, Western Australia. 


The Australian Waterside Workers Fed- 
eration also refused to handle monazite. 
Their ban, however, was lifted and ship- 
ments resumed after safeguards were ini- 
tiated. Union workers were instructed to 
wear badges to monitor radiation levels 
during transport. 

Mineral Deposits Ltd. reportedly re- 
linquished prospecting rights over a large 
area of Moreton Island, Queensland, despite 
indications of the existence of a minerals 
sands ore body. More than one-half of the 
total area of the island is available for 
declaration as a national park. 

AMC, a subsidiary of Renison Goldfields 
Consolidated Ltd. (RGC), was undergoing a 
major reorganization, reportedly because of 
weak markets and escalating costs in min- 
erals sands production. According to RGC’s 
annual report, production has been cut back 
at Capel, Western Australia, and North 
Stradbroke Island, Queensland. In addition, 
mining operations at Medowie and Jerusa- 
lem Creek, New South Wales, and process- 
ing operations at Hexham, New South 
Wales, and Southport, Queensland, were 
closed. Capital for improvements was 
planned for facilities at Eneabba, Western 
Australia, and Green Cove Springs, Fla. 
(United States). AMC’s head office was mov- 
ed to new facilities in Perth, Western 
Australia. 

Brazil.—According to Anuário Mineral 
Brasileiro 1981, measured reserves of mona- 
zite in Brazil total 30,212 tons. The largest 
reserves, 22,295 tons, are located in the Sao 
Joao de Barra region in the State of Rio de 
Janeiro. Monazite production in 1980 was 
2,082 tons from the State of Rio de Janeiro 
and 450 tons from the State of Espírito 
Santo. 

China.—Monazite was reportedly being 
mined in Jiangxi Province. Concentrates 
were produced at plants at Longnan and 
Xunwu. Monazite deposits were also report- 
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ed in Guangdong Province. l . 
India.—Indian Rare Earths Ltd. produced 
monazite from 429,500 tons of raw sand 
mined in 1981-82.15 Construction work at 
the company’s new Orissa Sands Complex 
in Orissa was in an advanced phase. Annual 
monazite capacity at Orissa will reportedly 
be 4,000 tons. Problems with the fabrication 
contractors were cited as the cause for 
delayed completion of the complex. 
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Malaysia.—The Malaysia Mining Corp. 
(MMO) reportedly has the capacity to pro- 
duce 1,500 tons of monazite per year from 
its operations in Perak and Selangor States 
in West Malaysia." The Berjuntai Tin 
Dredging Bhd. mine in the State of Selangor 
is owned by MMC. Dredged concentrate at 
the mine had an average monazite content 
of 2.0% by weight.'* 


Table 3.—Monazite concentrate: World production, by country! 


(Metric tons) 

Country? 1978 1979 1980 19817 1982* 
Australlá ou. unum ⁰ —5,“2w LS 14,992 16,340 14,079 13,251 13,100 
Bragg oie ice S ] ꝛ·¹¹ T9 541 r] 900 2,532 2,200 2,000 
Indias Z; ⁵ ⅛ dd A emet EIE 8,303 8,254 3,395 3,704 4,000 
Malaysia‘ o Zaa us pag tes fs 8 r] 254 r642 847 320 450 
SriLanka- conces ß E. 213 213 63 *60 60 
!ö·Ü -w EL C cu AAA E E "rs 32 152 *150 100 
United Stats W W W W W 
// ͥ ⁰”⁰ ob Add ³⁰m. yz . f 77 90 51 50 50 
Total z z Du ß ee eo ee r22 380 122,371 20,619 19,735 19,760 


*Estimated. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data; not included in 


iTable includes data available through Mar. 28, 1983. 


In addition to the countries listed, China, Indonesia, Nigeria, the Republic of Korea, and North Korea may produce 
monazite, but output, if any, is not reported quantitatively, and available general information is inadequate for 


formulation of reliable estimates of output levels. 


Pata are for years beginning Apr. 1 of that stated. 
Exports. 


TECHNOLOGY 


Researchers at Sandia National Laborato- 
ries developed a concept to use thorium 
oxide to contain a nuclear reactor fuel if it 
has accidentally melted. A layered bed of 
thorium oxide particles on top of a layer of 
aluminum oxide particles was proposed for 
core retention. Thorium oxide, with the 
highest melting point of all the oxides, was 
expected to protect the bottom of a reactor 
vessel for an extended time with only pas- 
sive cooling.!? 

Thorium oxide and other nuclear fuels 
with a four-layer spherical coating of pyro- 
lytic carbon and silicon carbide were stud- 
ied under simulated core heat-up conditions 
to evaluate performance. Testing showed 
that fuel failures were very low compared 
with previous models and were independent 
of the type of fuel used. Data indicated fuel 
failures were due to thermal decomposition 
of the silicon carbide layer and not the 
inner fuel itself.? An improved coating for 
fuel structural design may make future 
thorium oxide and other nuclear fuels more 
failure resistant or failure proof. 


1Physical scientist, Division of Nonferrous Metals. 
2A]] measurements are metric units unless otherwise 
specified. 


Fiscal year 1982 ended Sept. 30, 1982. 

*Free on board-free into container depot. 

*5Values have been converted from Australian dollars 
($A) to U.S. dollars (US$) at the rate of 
$A0.88648 = US$1.00 based on yearend 1981 foreign ex- 
change rates from the Wall Street Journal. 

Values have been converted from Australian dollars 
($A) to U.S. dollars (US$) at the rate of $A1.019 = US$1.00 
based on yearend 1982 foreign exchange rates from the 
Wall Street Journal. 

Mining Journal. Australia—Beach Sand Miners See 
Better Times. Feb. 26, 1982, p. 157. 

*Maryborough—Hervey Bay Chronicle (Australia) Aust. 
Mineral Sands "Low." May 5, 1982, p. 5. 

Ward, J. Mineral Sands—a Dwindling Resource? Pres. 
A 11th Bureau of Miner. Resour. Symp. Australian Acad. 


10Industrial Minerals. Company News and Mineral 
Notes. No. 175, April 1982, p. 134. 

11Mining Journal Labour—Union Ban on Mineral 
Sands. Jan. 21, 1988, p. 44. 

12Industrial Minerals. Company News and Mineral 
Notes. No. 138, August 1982, p. 65. 

13Mining Journal. Industry in Action. Mineral Deposits 
Drops Moreton Authority. Oct. 1, 1982, p. 237. 

14Couch, J. A. Rare Earths From China—Set to Make an 
Impact. Pres. at 5th Ind. Miner. Internat. Cong., Madrid, 
Spain, Apr. 25-28, 1982, p. 6. 

15Data for Apr. 1, 1981—Mar. 31, 1982. 

" Rare Earths Ltd. 32d Annual Report 1981-82, 
p. 17. 

17Coope, B. Titanium Minerals—Focus on Production. 
Indust. Miner., No. 178, July 1982, pp. 27-35. 

18Mining Magazine. Tin Dredging at Berjuntai, Malay- 
sia. March 1982, pp. 200-209. 

Wan, L. C. Tin Dredging Operations at Berjuntai Tin 
Dredging Bhd., Selangor, Peninsular Malaysia. Paper 4 
(IV), 5th World Conf. on Tin, Kuala Lumpur, Malaysia, 
Oct. 19-23, 1981. 


THORIUM 


19 Fish, J. D., M. Pilch, and F. E. Arellano. Demonstra- 
tion of Pami vel fa aas Particle-Bed Core Retention. 
Sandia National ratories, Albuquerque: N. Mex. Pres. 
at Internat. Topical Meeting on Liquid Metal Fast Breeder 
Reactor Safety and Related "wr and Operational As- 
pects, Lyon, France, July 19-23, 1982, Pe 

Fish, J. D. Core Retention oar nt: Alumina 
Particle Beds. Sandia National ratories, Albuquer- 
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Meeting, Gaithersburg, Md. Oct. 12-15, 1982, p. 8. 

20Gooding, D. T. Accident Condition Performance of 
Fuels for High-Temperature Gas-Cooled Reactors. Pres. at 
83d Ann. Meeting, Am. Ceram. Soc., Washington, D.C., 
May 5, 1981. 

——— , J. Am. Ceram. Soc., v. 65, No. 5, May 1, 1982. pp. 
238-242. 
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Tin 


By James F. Carlin, Jr. 


World tin mine production declined in 
response to continuing world oversupply 
and low prices. The 1982 average Metals 
Week composite price of Straits (Malaysian) 
tin was $6.54 per pound, a decline of almost 
$1 from the average price of 1981. The 
continuing economic slowdown caused a 
decline in tin consumption that contributed 
to the oversupply situation. The Sixth Inter- 


national Tin Agreement (ITA) came into 
force on July 1, without the United States 
as a participant. 

Domestic Data Coverage.—Domestic pro- 
duction data for tin are developed by the 
Bureau of Mines from a voluntary survey of 
U.S. mines. All five mines to which a survey 
request was sent responded. 


Table 1.—Salient tin statistics 
(Metric tons unless otherwise specified) 


r Se en y hu dae Y 


*Estimated. 
1Exports (excluding reexports) 


Legislation and Government Pro- 
grams.—The General Services Administra- 
tion (GSA) continued its daily fixed-price tin 
sale program throughout the year. The 
tempo of sales was especially brisk during 
the initial months of the year in the wake of 
the GSA’s late 1981 decision to allow stock- 
pile tin to be sold to foreign users. A total of 
4,172 metric tons was sold in 1982. The GSA 


1978 1979 1980 1981 1982 
w W W W W 
5,900 4,600 3,000 2,000 3,500 
21,100 21,493 18,638 15,438 14,283 
498 569 595 2,361 5,769 
46,776 48,355 45,982 45,874 27,939 
3,873 4,529 840 232 1.961 
48, 403 49,496 44.342 40,229 36,194 
13.128 12,969 12,020 14,144 13,276 
17,217 16,567 15,745 11,675 14,588 
587.03 111.45 113.44 648.40 586.85 
629.58 153.89 846.00 133.05 653.91 
583.83 100.93 161.99 649.53 980.50 
567.65 672.33 145.56 637.85 981.29 
7241,108 245,307 241,264 P252,575 241,114 
"244,128 249,242 249,916 P247,260 241.164 


PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 


sales program continued to cause opposition 
from major tin mining countries, who ob- 
jected that the sales were harming their 
economies by depressing the price of tin 
during a year of weak demand. 

The depletion allowance for tin remained 
22% for domestic deposits and 14% for 
foreign deposits. 
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DOMESTIC PRODUCTION 


PRIMARY TIN 


Mine Production.—Some tin ore was pro- 
duced as a byproduct of molybdenum min- 
ing in Colorado, and some tin concentrates 
were produced in placer mining in Alaska. 
Domestic mine production data were 
withheld to avoid disclosing company pro- 
prietary data, but total output amounted to 
only a small fraction of domestic tin re- 
quirements. 

Smelter Production.—The lone domestic 
tin smelter, Gulf Chemical & Metallurgical 
Corp., a subsidiary of Associated Metals and 
Minerals Corp., located in Texas City, Tex., 


increased its tin metal output to an esti- 
mated 3,500 tons. The smelter used a sub- 
stantially increased amount of imported tin 
concentrates in addition to domestic concen- 
trates, secondary tin-bearing materials, and 
its own stockpile of tin residues and slags. 


SECONDARY TIN 


The United States continued to be the 
world’s largest producer of secondary tin. 
Secondary tin production declined as con- 
sumption requirements decreased. During 
the year, Proler International Corp.’s detin- 
ning plant in San Francisco, Calif., closed. 


Table 2.—Secondary tin recovered from scrap processed at detinning plants in the 


United States 
1981° 1982 

Tinplate scraptreated |... - -- -- k «„ metric tons 661,952 456,574 

Tin recovered in the form of: 
BU] a es olo E EE c uu EC 8 do...- 1,328 810 
Compounds (tin content᷑-TTTſſ h „„ do... 265 282 
TOM u c a Te ³·¹¹ y - ⁊ðͤ do- 1,593 1,092 
Weight of tin compounds produced __ - - - --------------------------—— do- 1,220 1,754 
Average quantity of tin recovered per metric ton of tinplate scrap used kil T 2.98 2.39 
Average delivered cost of tinplate scrap 2 -~ ----------------- per metric ton $102.42 $56.08 


*Estimated; four detinning plants closed during 1981. 


1Recovery from tinplate scrap treated only. In 5 detinners recovered 244 metric tons of tin as metal and in 


compounds from tin- base scrap and residues in 198 


Table 3.—Tin recovered from scrap processed in the United States, by form of recovery 


(Metric tons) 
Form of recovery 1981 1982 
Tin metal: 

At detinning plantgs ²˙ ̃ ̃ ²᷑] ------------------------—--—---—-—-—— 1.569 1.054 
/// ete eo Se ee eee ee eee meee ee sae 18 13 
17 ˙-¹n½ ee u ee ͥ ͥ te 1.587 1,067 

Bronze and brass: 
From copper- base scra : „„ „„ „„ 8,864 6,897 
From lead- and tin-base scrap - ~ - - - - - - --- ---- --—----------—-----—-——— 30 74 
Total Se a ni Du Le e LE M ee 8,894 6,971 
SO dep os e necu ic ³⁰ ; Ee i ce eA LUE a TDS 3,035 2,123 
J) aac LM E a SL ILE 8? 516 222 
CJ) ͥͥ ee c LL E uL ů o ÿ E E 8 261 237 
Antimónial lead. vv ß e e eee me 791 1.015 
Chemical compounds pe Saath ag E AER MEHR c A OEE ace 265 282 
T1 .—.— uolo e n Dit ha a ĩð . een iic et LS 29 27 
611! ]ÿð-5“mdñ y ERU RET TTC 4,957 4,506 
%%%ÄÜ˙³éê5ʃvÜũũ ũ f LL LL LE UE 15,438 12,544 
Value thounnddddd‚d‚‚‚ddddddd x ee ee ee emu em um $220,547 $82,027 


1Includes foil and terne metal. 
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Table 4.—Stocks, receipts, and consumption of new and old scrap and tin recovered in 


the United States in 1982 
(Metric tons) 
Gross weight of scrap 
of scrap and : i 
Type of 55 Stocks Receipts Consumption Stocks Tin recovered® 
Jan. 1 New Old Total Dec. 31 New Old Total 
Wi as 3 
n smelters: 
Auto radiators 
(unsweated) _ _ _ _ 2,223 56,288 _. 55,846 55,846 2,665 _. 2,401 2,401 
oe composition 
3 4,076 41,555 8,171 34,483 42,654 2,977 276 1,245 1,521 
Brass, low (silicon 
bronze) _ 449 1,263 521 871 1,392 320 ee E = 
Brass, se yellow inel c 4,023 39,724 9,641 29,993 39,634 4,118 2 172 174 
Bron re 1.709 13,983 2,193 11,486 13,679 2,013 172 903 1,075 
Low grade scrap and 
residues 12,951 158,764 126,710 35,835 162,545 9,170 9 TM 9 
Nickel silver 684 2,408 290 2,178 2,468 624 3 19 22 
Railroad-car boxes 236 1,747 — 1, 626 1, 626 357 me 77 77 
Total 26,351 315,732 147,526 172,318 319, 844 22, 239 462 4,817 5,279 
Brass mills:! 
Brass, low (silicon 
ronze)_______ 2,142 41,522 41,522 E 41,522 3,120 EAT dst EN 
pram, ae yellow ALS E 17,788 196,985 196,984 ] 196,985 18,416 a ee ah 
5 543 4,024 4,024 bos 4,024 882 191 EM 191 
Nickel silver 3,020 15,020 14,721 299 15,020 4,182 pts ES Lu 
Total 23,493 257,551 257,251 300 257,551 26,600 191 8 191 
Foundries and other 
plants: 
Auto radiators 
(unsweated) _ _ _ — 1,912 2,396 22 3,074 3,096 1,212 1 138 139 
pinea composition 
3 705 12,871 1,698 11,319 13,017 559 81 538 619 
Brass. low (silicon 
ronze)_______ 40 726 721 23 744 22 = PS — 
Brass, yellow_ _ _ _ _ 942 7,304 4,321 3,538 7,859 387 13 17 30 
Bronze _____-_ __ 861 469 2 204 492 838 22 16 38 
Low-grade scrap und 
residues S 1 — — 1 1 zó == US ae 
Nickel silver 12 86 aes 76 76 22 — - ME 
Railroad-car boxes 1,080 3,578 = 3,967 3,967 691 decr 188 188 
Total 5,552 27,431 7,050 22,202 29,252 3,731 117 897 1,014 
Total tin from 
copper-base 
scrap _____ XX XX XX XX XX XX TIO 5, 714 6,484 
Lead-base scrap: 
Smelters, refiners, and 
others: 
Babbitt ________ 165 3,875 8 3,905 3,905 135 WM 189 189 
Battery lead plates _ 38,498 653, 545 — 664,169 664, 169 27,874 __ 1,874 1,374 
Drosses and residues 11,585 67,068 66,953 nuc 66,953 11,700 1,751 e 1,751 
Solder and tinny 
lead 1,707 15,292 _. 16,166 16,766 233 __ 2,683 2,683 
Type metall 1,662 6,375 "nm 6,807 6,807 1,230 SPA 291 291 
Total 53,617 746,155 66,953 691,647 758,600 41,172 1,757 4,537 6,294 
Tin-base scrap: 
Smelters, refiners, and 
others: 
Babbitt 11 66 n 67 67 10 ze 56 56 
Block-tin pipe 5 54 == 55 55 5 m 54 54 
Drosses ndr idues 30 469 482 M 482 17 58 8 58 
Pewter `~- ELE ee 1 Res em 1 1 
Total 46 590 482 123 605 32 58 111 169 
Tinplate and iore rep 
tinning plants E —— 456, 574 —— 456,574 m 1,336 mos 1,336 
Grand total XX XX XX XX XX XX 3,921 10,362 14,283 


*Estimated; tin recovered new and old from copper-base scrap, brass mills, and foundries. XX Not applicable. 

!Brass-mill stocks include home scrap, and purchased-scrap consumption is assumed equal to receipts; therefore, lines 
and total in brass-mill section do not ance. 

20mits machine-shop scrap.” 
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CONSUMPTION AND USES 


Tin consumption declined because of the 
continuing general economic slowdown that 
affected most usage categories. Solder, 
which also used substantial quantities of 
secondary tin, was the largest application of 
tin. Tinplate was the largest use of primary 
tin. 

Tinplate continued to lose ground to alu- 
minum in the container market. Out of 89.3 
billion metal cans shipped in 1982, steel 


(tinplate and tin-free steel) accounted for 
41% and aluminum accounted for 59%; this 
compared with 88.3 billion metal cans 
shipped in 1981, with steel accounting for 
45% and aluminum accounting for 55%.? 
Brass mills consumed 475 tons of primary 
tin and 220 tons of secondary tin, compared 
with 815 and 500 tons, respectively, in 1981. 


Table 5.—Consumption of primary and secondary tin in the United States 


(Metric tons) 
1978 1979 1980 1981 1982 
Steer 16, 858 13,584 12,938 9,456 9,261 
Net receipts during year: 
WAI (2 ee ee RP eee 8 46,821 50,126 43,545 41,162 35,843 
Secondary o n ñ p ee 2,541 2,636 2,461 5,692 6,507 
) ³Ü¹ eee ea 10,499 10,659 7,709 8,050 7,830 
Total reeeipf te ee ee 59,861 63,421 53,715 54,904 50,180 
Total available 76,719 77,005 66,653 64,360 59,41 
— I .......................................................................... 
Tin consumed in manufactured products 
77 ³ↄV Fd 48,403 49,496 44,342 40,229 36,194 
en,, ß E E T 13,128 12,969 12,020 14,144 13,276 
TolBl- nu ye et eee a a 61,531 62,465 56,362 54,373 49,470 
Intercompany transactions in scrap _ -- ----------—— 1,604 1,602 835 126 274 
Total processed... - 63,135 64,067 57,197 55,099 49,744 
Stocks Dec. 31 (total available less total processed) 13,584 12,938 9,456 9,261 9,697 
Includes tin in transit in the United States. 
Table 6.—Tin content of tinplate produced in the United States 
(Metric tons) 
Tinplate (all f 
Tinplate waste Pipe S Ore Ti 
te, strips, n per 
Year `. shag Gross Tin metric ton 
gross weight) weight content? of plate 
(kilograms) 
J!! ³ ⁵ð i 338,351 4,022,524 17,280 4.8 
e ß AA E A nee 360,852 4,236,578 17,929 4.2 
DDO aaa as ba ges mm 8 311,770 3,699,920 16,346 4.4 
JJ!üüü ETC ⁵ 8 284, 505 3,288,662 13,306 4.0 
öô§·Ü E E EEE PEE ETN A y E aa Sta ss 208, 074 2,712,678 10, 969 4.0 


Includes small tonnage of secondary tin and tin acquired in chemicals. 
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Table 7.—Consumption of tin in the United States, by finished product 


(Metric tons of contained tin) 
1981 1982 
Product - 
Primary Secondary Total Primary Secondary Total 
0 d (miscellaneous) . ~~ 1,900 535 2,435 1,769 519 2,288 
l tH 8 1,412 2,432 3,844 1.088 827 1.915 
Bartin ul ß ea 455 W 455 509 509 
Bronze and bras 2, 205 4,836 7,041 1,466 2,934 4,400 
Chemicals 4,417 W 4,417 3,503 W 3,503 
Collapsible tubes and foil . .  ... _ 561 W 561 3,572 W 3,572 
Solder ⁵⁰˙ A es 11,210 4,589 15,799 9,250 8,892 13,142 
Terne metall (1) (1) (1) (1) (1) (1) 
Hi e ee mꝝò B-“ ee 2,491 W 2,491 1,887 W 1,887 
Tinplate? ------------------—- 18,306 i 13,306 10,969 165 11,134 
powder 9 983 906 906 
Type metall 19 33 52 10 47 57 
White meta3____ 1,027 174 1,201 1,054 123 1,177 
Oh 243 1.545 1.788 184 4,769 4,953 
. AAA 40,229 14,144 54,373 36,167 13,276 49,443 
W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Included with “Alloys (miscellaneous). 
Ancludes secondary pig tin and tin acquired in chemicals. 
Includes pewter, britannia metal, and jewelers’ metal. 
Table 8.—U.S. industry yearend tin stocks 
(Metric tons) 
1978 1979 1980 1981 1982 
Plant raw materials: 
Pig tin: 
Vinin = ee ³⁰¹¹ 1 LI 4,129 4,073 10,423 7,034 6,312 
Secondary- — - - - _ ~~ ee 694 219 268 447 280 
In process? -_-—-------------------------—- 8,761 8,646 1,788 1,780 6,485 
io, | (en nanan 13,584 12,938 12,479 9,261 13,077 
Additional pig tin: 
Jobbers- im porter __ 275 2 564 1.943 1,316 
Afloat to United Staten. 3,358 3,371 2,702 471 195 
Tol ues ce a ee u 3,633 3,629 3,266 2,414 1,511 
e, e 17.217 16,567 15,745 11,675 14,588 


1Includes tin in transit in the United States. 


*Tin content, including scrap. In 1982, data represent scrap only. 


PRICES 


The price of tin metal generally declined 
throughout the year, with most of the de- 
cline occurring in the first few months. The 
sharp decrease in the initial part of the year 
was attributed to the ending of the massive 
price support buying program that had 
begun in mid-1981 and was allegedly under- 


taken by one or more major tin mining 
countries. 

The average price for the year was almost 
$1 per pound lower than in 1981. Prices 
were mainly influenced by the world over- 
supply of tin relative to demand. 
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Table 9.—Monthly composite price of Straits tin for delivery in New York 


(Cents per pound) 
1981 1982 
Month - : 
High Low Average High Low Average 
JanUPy unorder A s eL 185.46 719.15 748.76 786.82 770.16 775.90 
Februar 723.15 700.73 713.49 773.54 657.16 745.19 
Marth ouo T v 8 718.65 688.79 700.26 679.41 654.76 669.17 
AD o oec et Ss Se s 708.56 652.37 683. 666. 651.09 655.99 
W aS E NR CNET 666.60 643.82 658.06 611.46 646.86 662.84 
June eC Zl Pet On neem MIR PRECES 666.76 645.80 658.39 640.85 565.61 608.25 
J§öĩ˙ê5Ei Z a ee ee ke 742.99 1 689.81 627.97 595.19 612.55 
7%] o ũ ũ 786.81 731.08 753.39 647.84 608.17 625.49 
September... --------------—- 792.95 169.53 180.22 664.08 620.99 639.04 
a ge ee ans 810.63 786.04 195.61 632.00 621.35 624.74 
Novembernrrrer ----- 832.28 803.27 821.47 625.45 601.73 613.47 
December a ets. 809.56 778.18 793.52 619.57 608.54 614.33 
Average o ³ AA eee XX XX 733.05 XX XX 653.91 
XX Not applicable. 
Source: Metals Week. 
FOREIGN TRADE 


Imports of tin concentrates increased to 
the highest level in 3 years but remained 
well below longer range historical levels in 
past years. 

Thailand, long an important supplier, 
emerged as the dominant source of tin 
metal. Imports of tin from Malaysia drop- 


ped significantly, reportedly because Malay- 
sia diverted increased amounts of its tin 
sales to the International Tin Council (ITC) 
buffer stockpile acquisition program. 

Imports of tin in all forms (ore and 
concentrate, metal, and waste and scrap) 
remained free of U.S. duty. 


Table 10.—U.S. imports for consumption and exports of miscellaneous tin, 
tin manufactures, and tin compounds 


Miscellaneous tin and manufactures Tin compounds 
Imports Exports Imports 
Tinfoil, : 
tin powder, zm prd 
flitters, š . f 
Year metallics, Dross, skimmings, tin-bearing 
tin and and din alloy, napi. except Quantity — Value 
ied Ie tinplate (metric tons) (thousands) 
nspt scrap 
alue ti ue Value 
(thousands) (metrictons) (thousands) (thousands) 
1980. o nuts $9,154 1,312 $4,215 $13,819 171 $2,285 
IURI] ee ee 2 s 8,666 2,583 3,387 16,357 170 | 2,098 
1982 a 88 12,288 3,068 4,364 13,566 321 2,667 
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Table 12.—U.S. imports for consumption of tin, by country 
1981 1982 
Country Quantity Value Quantity Value 
(metric tons) (thousands) (metric tons) (thousands) 
Concentrates (tin content): 
l u Zm 2 ee tae Y "m 192 $1,817 
J te pct OE Ree ae PON Eee 8 ae 2 187 845 
/b v ECRIRE: 232 $2,975 1,416 17,473 
South Africa, Republic off AE: = 144 1,183 
E cca ak OP PERMET sa = 22 226 
Total. su eee ee eee se 232 2,975 1,961 21,544 
Metal:1 
Australia 2. ———½½— M E 552 8,121 334 4,083 
Belgium ; bunembourg JJ 868 “en s 10 119 
DeC TRE INR ð ß Re NS 277 110,520 4,340 54,388 
Brall. )))) (K V eS 1.129 15, 463 2, 409 31.675 
. ds uei ee ey 22 384 2 49 
oa DONA tua usan 2 aan Sma ances 5 59 116 1,589 
anasu ay Je ee Eg As ee sh ST E nan aysa 2,033 22,263 2,632 35,495 
Germany, Federal Republic of __ - - - ----------——- rl x (3) 14 
Hong e onm RR mL ee 50 631 5 75 
I» ³˙A¹¹nnin½nn... ⁰dytt uiuere Ed 1 16 20 309 
err 7,096 99,791 5,744 75, 278 
Malaysia. o ue m eL UU T 13,163 193,432 2,364 30,981 
WOR ICO — os ee ree ³ÜͤVñ al LC iD 8 70 666 sues = = 
Nigeria m k k k ee 520 6,935 124 1,383 
Peru uu a ha ae eg ee 8 1,490 Ll a 
Singapore — u ⅛ : 8 656 9,516 600 7, 848 
South A Africa, Republic off 34 466 38 473 
I ³˙Üdyr̃ gi ss ee es 11,967 163,331 9,116 118,463 
United Kingdom kk 44„ö 46 665 55 737 
Zimbabyvdteee ien 154 2,131 30 370 
Total cuc e 7⅛·˙ 45,874 635,880 27,939 363,329 
1Bars, blocks, pigs, or granulated. 
2Less than 1/2 unit. 
WORLD REVIEW 
International Tin Agreement.—Nego- On July 1, 1982, the Sixth ITA went into 


tiations for the Sixth ITA, originally due to 
take effect on July 1, 1981, continued into 
1982. Since the differences between consum- 
er country and producer country positions 
on such central issues as the ITC buffer 
stockpile and export controls proved to be 
considerable, the Fifth ITA was extended an 
additional year to July 1, 1982, to permit 
extra time for discussions. 


effect. The new pact contained fewer pro- 
ducer and fewer consumer countries than 
the prior 5-year agreement. In an attempt 
to bring world supply and demand into 
balance during the last half of the year, the 
ITC imposed on member producer countries 
a reduction of 36% on tin exports compared 
to the same period in 1981. 


Table 13.—ITC buffer stock price range in 1982 
(Malaysian dollars per kilogram) 


223 8 29.15-32.06 
lee ß ⁵⁰⁰y 88 32.06-34.98 
Pll““”“..nnn ð ͤ Se yey OE ONE 34.98-37.89 
f ⁰ / e Rule an cate eu es haat 37.89 


Australia.—Tin ore was mined principal- 
ly in Queensland, New South Wales, and 
Tasmania. The island State of Tasmania 
was the largest producing area. The Reni- 
son underground mine, of Renison Ltd. in 
Tasmania, and the Ardlethan Mine, of Ab- 


erfoyle Ltd. in New South Wales, were the 
two largest mines. Ranking third was the 
Cleveland Mine of Aberfoyle in Tasmania. 
Production in Queensland came from a 
number of small mines. 

Two smelters operated in 1982. The larger 
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one was the Alexandria smelter of Associ- 
ated Tin Smelter Pty. Ltd. (ATS) on the east 
coast. It had an annual capacity to produce 
7,000 tons of tin metal. The smelter of 
Greenbushes Tin NL, at Greenbushes, 
Western Australia, had a capacity to pro- 
duce 1,000 tons of tin metal. 

Australia exported some tin concentrate, 
primarily to Malaysia. Major destinations 
for tin metal were the United Kingdom and 
the Netherlands. Australia’s domestic tin 
consumption amounted to about one-fourth 
of its mine output. Tinplate and solder were 
the major usage categories. 

Management of a feasibility study on the 
Mount Bischoff prospect in Tasmania was 
taken over by Conzinc Riotinto of Australia 
Ltd. Drilling and sampling work carried out 
by Metals Exploration Ltd. reportedly indi- 
cated reserves of 6.1 million tons of ore, 
grading 0.49% tin. 

Otter Exploration N.L. reported progress 
in developing a metallurgical process to 
recover tin from a complex deposit at Gil- 
lian, Queensland. 

The joint venture of Southern Ventures 
N.L. and its partners International Gold 
and Minerals Ltd. and Coolawin Resources 
Ltd. announced that exploration work at 
China Camp, North Queensland, had dis- 
closed significant reserves. 

Oakbridge Ltd. reported that exploration 
at the Baal Gammon prospect near Herber- 
ton, Queensland, resulted in establishing 
reserves of 6.5 million tons grading 0.196 
tin. The firm's exploration in northern 
Queensland delineated substantial low- 
grade alluvial deposits in the Robertson’s 
Creek and Mount Garnet areas which 
would be further tested. 

Bolivia.—Tin mine output was hindered 
by miner strikes and declining ore grades. 
Workers at the tin mines of Corpacion 
Minera de Bolivia (COMIBOL) struck for 
several weeks, demanding higher wages. 

The tin volatilization plant at La Palca, 
claimed to be the largest of its type in the 
world, reportedly encountered continuing 
operational difficulties. 

ASARCO Incorporated, through its sub- 
sidiary, Bolivian Lead Corp. S.A., started a 
joint venture tin project with the Estalsa 
Group, the largest private mining company 
in Bolivia, to develop the Kelluani lode 
deposit near La Palca. Reportedly, the de- 
posit could be mined by open pit methods. 

Teams of geologists from the Bolivian 
Geological Survey began expioring for tin 
in the volcanic zones of Oruro and Potosi. 
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Reports indicated the preliminary investi- 
gations suggested deposits at depths of 20 to 
200 meters. 

With Bolivia's domestic tin ore produc- 
tion declining in recent years, the state- 
owned smelting company Empresa Nacion- 
al de Fundiciones (ENAF) became hard 
pressed to keep its two tin smelters at Vinto 
and Oruro operating near capacity. The two 
smelters had a collective installed capacity 
of 30,000 tons per year. 

Brazil.—While not a member of the ITA, 
Brazil ranked as the eighth largest produc- 
er of tin concentrate in the world and the 
seventh largest tin metal producer. The 
private sector was totally responsible for 
concentrate production, with the Para- 
napenema S.A., Mineração, Indústria e Con- 
strução, Brascan, and Brumadinho Groups 
collectively accounting for 80% of mined 
output. The majority of mines were in 
Rondonia state, with smaller mines in 
Goias, southern Para, and Amazonas. 

The major tin producer, Paranapenema, 
based in São Paulo, produced 3,600 tons of 
tin-in-concentrate. To complement its three 
mines in Rondonia and one in Para, the 
firm started a fifth mine in 1982 at Pitinga 
in Amazonas state. The Brumadinho Group 
acquired 70% control of Bera do Brasil, 
which had been jointly owned by Paul 
Bergsoe & Son Ltd. and the East Asiatic Co. 
Reportedly, the output of Bera do Brasil’s 
tin smelting plant in São Paulo was to be 
doubled. 

St. Joe Minerals Corp. conducted studies 
on its Mocambo high-grade alluvial tin 
deposit near the Xingu River in the south- 
ern part of the Amazon River Basin. 

Brazil consumed domestically more than 
one-half of its tin metal production. The 
major use was for tinplate, and the largest 
producer was Cia. Siderúrgica Nacional, 
with an additional two new tinplate lines 
planned for 1982, at its Volta Redonda 
plant. 

Burma.—The Tenasserim district, a his- 
torically important tin mining area, was 
designated to be the subject of fresh devel- 
opment work after the approval of a $16 
million loan from the Asian Development 
Bank. The loan was to assist startup of five 
alluvial tin mines at Ahtwin Bokypin, 
Zadiwin Kyaukmedaung Onzin Chaung, 
Shanthe, and Thithladaw. The mines were 
to be developed by gravel pump operations, 
and the goal was to increase tin-in-con- 
centrate output by Burma by 60% annually. 

A new tin smelting plant in Syriam, near 
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Rangoon, was opened. It was a joint venture 
project between Burma and the Republic of 
Korea. | 

Canada.—Shell Canada Ltd. sold its tin 
prospect in East Kemptville, Nova Scotia, to 
Rio Algom Ltd. of Toronto. Rio Algom’s 
Canadian exploration operation continued 
to evaluate the property. 

The Kidd Creek Mine near Timmins, 
Ontario, a producer of tin as a byproduct of 
base metal production, was acquired from 
Texasgulf Inc. by Canada Development 
Corp. 

Five exploration projects were carried out 
in the Swift River-Rancheria area near the 
Yukon-British Columbia boundary. Canada 
Tungsten Mining Corp. Ltd. started dredg- 
ing operations for recovery of gold, tung- 
sten, and tin at Dublin Gulch, Yukon Terri- 
tory. | 

China.— The two main mining areas were 
Gejiu in Yunnan Province and Hechi in 
Guangxi Province. There were also impor- 
tant mines in Guangdong, Hunan, and 
Jiangxi. | 

China's seven tin smelters had an esti- 
mated collective capacity of about 15,000 
tons per year of tin metal. 

France.—Société National Elf Aquitaine 
was awarded a 3-year permit to prospect for 
tin and other minerals over a 20-square- 
kilometer area in central France. 

India.—The Geological Survey of India 
(GSI) reported the discovery of a 40-square- 
kilometer area of prospective tin ore in the 
Bastar district in Madhya Pradesh. Re- 
portedly, GSI exploration in the Koraput 
district in Orissa was also promising. 

Indonesia.—This country was the world’s 
third largest mined tin producer, with two- 
thirds of its deposits located offshore. The 
major tin miner, P. T. Tambang Timah, a 
national mining organization, had a dredg- 
ing fleet of 13 land dredges and 19 sea 
dredges. P. T. Tambang had under construc- 
tion a new dredge, the Singkep I, which was 
scheduled to be used in the Karimun Kun- 
dur Sea area near Singkep. With the new 
dredge, P. T. Tambang will have three 
modern dredges capable of dredging to a 
depth of 50 meters below sea level. That 
capability was essential as newly discovered 
tin reserves in the Kundur-Laut area, the 
area near Sungai Liat, and the Klapa Kam- 
pit area were located at 50 meters below sea 
level. P. T. Tambang, which traditionally 
spends about 7% of its annual budget on 
exploration, sought new tin deposits in the 
Kalimantan region. 
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The Indonesian Government awarded a 
contract to a consortium of firms from the 
Federal Republic of Germany and Japan to 
construct a 130,000-ton-per-year electrolytic 
tinplate line, due for 1985 completion. 

The Banka Tin Mining unit introduced a 
U.S.-built amphibious dredge with a digging 
depth of 6 meters, which was stationed at 
Air Anyer, Sungai Liat. 

Japan.—The Metal Mining Agency re- 
ported that test drilling disclosed rich veins 
of tin at the Kuga Mine in Yamaguchi 
Prefecture on Honshu Island. An average 
grade of 0.48% tin at a depth of 50 meters 
was claimed. 

Korea, Republic of.—The 3,000-ton-per- 
year-capacity Pyro tin smelter, inactive 
since mid-1981, was acquired in a joint 
takeover by Kimetal Pty. Ltd., of Singapore 
and Hwa Sun Industries Co. Ltd. of Seoul. 
The new firm, Kimetal Korea Ltd., planned 
to start production in 1983. It was antici- 
pated that most concentrates would be im- 
ported and that two-thirds of the tin metal 
produced would be used domestically. 

Malaysia.—Lowered world tin demand 
and the ITC’s export control sanctions 
caused a marked decline in Malaysia’s tin 
mining activity. At yearend 43 dredges, 521 
gravel pump mines, and 62 opencast, under- 
ground, and other miscellaneous mines 
were operating, about 80 fewer than the 
number of total active mines at yearend 
1981. The labor force reportedly declined 
sharply to about 28,000. 

Malaysia Mining Corp. (MMC) reported 
completion of a feasibility study of tin 
deposits in the Kuala Langat district. MMC 
expected commercial production there by 
1985, with development expected to cost 
over $200 million. Production eventually 
could be 9,000 tons per year. The deposit 
reportedly had established reserves of 
181,000 tons of tin. 

Reports indicated a marked increase in 
tin smuggling, which some authorities attri- 
buted to the ITC’s prolonged export restric- 
tions. 

Rwanda.—Société des Mines du Rwanda 
and La Générale des Carriéres et Des 
Mines commenced operation of a 4,000-ton- 
per- year tin smelter at Kigali. 

South Africa, Republic of.— Tin mining 
was performed at three separate fields, with 
one mining company operating in each 
field. Rooiberg Tin Ltd., owned by Gold- 
fields of South Africa Ltd., was the largest 
tin producer, accounting for about 70% of ` 
the national total. Owing to the addition of 
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its tin smelter in 1979, Rooiberg’s output 
was almost entirely in the form of tin metal. 
The second leading producer was Union Tin 
Mines Ltd., owned primarily by Zinchem. 
Industrial Mineral Resources Pty. Ltd., a 
subsidiary of the Anglo American Corp. 
Ltd., mined tin from four locations: Zaai- 
plaats, Western Area, Roodepoort, and 
Groenfontein. 

Tanzania.—The State Mining Corpora- 
tion (STAMICO) announced that it would 
begin mining from tin deposits found in the 
Kyerwa Karagwe district of the Kagera 
region. STAMICO anticipated shipping the 
concentrates to Rwanda for smelting. 

Thailand.—Tin mine output declined 
sharply as declining tin prices forced high- 
cost producers out of business and easily 
worked deposits became exhausted. Uncon- 
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trolled mining activities by individual min- 
ers or small firms reportedly continued to 
dissipate high-grade ore, leaving large 
amounts of lower grade ore that could only 
be mined using capital-intensive methods. 
The number of operating suction boats, 
traditionally a major component of Thai- 
land’s production, declined markedly. 

The Thai Government began to seek ways 
to explore for new tin deposits. The Interna- 
tional Finance Corp., an International Bank 
for Reconstruction and Development (World 
Bank) affiliate, reported it would commence 
to finance a program of exploratory drilling 
in the Andaman Sea near Takuapa. The 
project would be managed by Sea Minerals 
Ltd. and would be done in waters up to 65 
meters deep. 


Table 14.—Tin: World mine production, by country’ 


(Metric tons) 

Country 1978 1979 1980 1981 1982 
Argentina 2362 386 351 r €462 340 
Australia oane eee a 11,864 112,571 11,588 12,267 312,700 
Bolins- eosi Geeta te oe ee eee m 30,881 ,648 27,291 ,830 $26,773 
|)... MM 6,341 7,005 6,930 8,297 9,500 
Burma 22.5203 ec eee et ee ee 157 1,233 1,290 1,415 31,654 
Büründl... u L 2e Auc DU s 22 e20 8 es Ms 9 
rde ee se admin 14 13 14 14 

% TRUE 360 337 264 239 153 

China” u su ee 14,000 14,000 14,600 15,000 15,000 
Czechoslovakia? _._.___._____.______--_- 2180 180 322 433 400 
German Democratic RepubliT7c _ _ _ _ _ __ 1,600 1,600 1,800 1,900 1,900 
Indonesian 127,437 729,434 32,529 35,238 36500 
)7%%%%%%ͤ%õdꝙ mr . ER 603 660 549 561 533 
Korea, Republic of- - -—- ---------------- 19 31 . 8 (9 Ls 
Ll u T up ²·Ä AA et a 2400 300 350 400 400 
Malaysia ___ ee eS 62,650 62,995 61,404 59,938 352,330 
MéSICO oso ])! 73 23 20 220 20 
Namibie ⅛— a ᷑ icu 1.250 1,042 1, 000 1, 000 1.000 
Nigor ur u ce ů m ee ee LUE 125 73 78 69 70 
Nigeria uu es x 8 2,935 2,150 2,569 2,300 2,700 
POM cect d eke 458 870 1,077 1,519 31,672 
Portia) is x a es L L 282 225 274 506 500 
Rwanda. u eel ee eee a 1,502 1,910 2,069 1,790 1,800 
Spáin- Ul u Sn fd wee Pa en ene LL 711 496 437 564 550 
South and. Republic of- - - ------------- e 2,697 2,913 2,811 33,035 
PRECES ANNE 9 10 12 11 10 
ind!!!“ mau ee 30,186 33,962 33,685 81,474 26,000 
Uganda .——— n oae xe c 120 60 30 30 30 
USSR? EL 84,000 35,000 86,000 36,000 37,000 
United Kingdom -~ ~ - —- - - - - - - - - - - --- - - —— 3,132 72,913 2,982 9,869 . 4,000 
United States W W W w w 
FI, ĩ·r w.wm ᷣ y y eee 2250 200 370 550 580 
777öÜoͤdé̃ -w 4.390 3,879 3,159 2,468 2,240 
J7õöÜ5ßÜ ³ A p a her (5) 1 (5) me 10 
Zimbabwe 1.310 1.340 1.300 1,600 1,700 
Tota o eur suena uio ciues 7241, 108 1245, 307 247,264 252,575 241,114 


Estimated. Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data 


lContained-tin basis. Data derived in 


from the Monthly Statistical Bulletin of the International Tin a 


London, England. Table includes data avaliable through May 19, 1983. 


Estimate by the International Tin Council. 
figure. 


ported 
*Revised to zero. 
Lees than 1/2 unit. 
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Table 15.—Tin: World smelter production, by country’ 


(Metric tons) 
Country 1978 1979 1980 1981” 1982˙ 

Argentina 100 100 300 600 
Australia —.. ß onec 5,129 5,423 4,819 4,286 33.114 
Belgium. 2-5 ie ay eee eT Ie 3,295 T2 240 2,822 65 ME 
BolVIB. oie nee eee 16,254 14,950 18,191 20,005 219,032 
Brasil 2-22 ec a echas rg 329 10,133 8,792 7,639 29 298 
China 14, 000 14, 000 14,600 15,000 15,000 
German Democratic Republic 1,750 2,000 2,200 2,300 2,300 
Germany, Federal Republic of... ~~~ 4,161 4,096 2,262 1,815 1,800 
Indo ³ y ⁵ erae 25,829 27,790 30,465 32,519 33,000 
apan C. L L RM UMOR PPS RE 1,141 1,251 1,319 1,315 21,296 
n ß 71,953 13,068 71,318 10,326 68,000 
Mexicot so a . eA 1,000 1,268 1,382 866 800 
Netherlands 1, 1,445 3870 2, 500 2,520 
NNöð³ ð ĩ y te 2,984 2,858 2,678 2,486 22,754 
Portugal. o ⁵³⅛V,iv ey el ar sae ene een 1,121 938 400 400 
i POEN EN P ᷣ ⁰ sss EROS 4,575 4,412 4,100 *3,400 3,500 
South Africa, Republic off 637 819 1,100 2,056 2,800 
aland rw᷑ß Sea 8 28, 945 33,058 34, 689 32, 636 26,700 
77A ³˙· ͤéͤ es ee tele 34,000 35,000 36,000 36,000 37,000 
United Kingdom 8,445 8,025 5,829 6,839 5,600 
United ss 8 5,900 4,600 3,000 2,000 8,500 
Vie 88 200 160 350 500 500 
J)ͤöĩöĩ§Ü ]⅛²ꝰWs.. ] x: ⁊ð v As Bie eos 496 458 458 2550 550 
Zimbabwe____ rh) 945 967 934 1,157 1,200 
Tol- u A ² AA eLet T244,128 7249 242 249,916 247,260 241,164 


*Estimated. Preliminary. ‘Revised. 


2 Date derived in part from the Monthly Statistical Bulletin of the International Tin Council, London, England. Output 
rted throughout is primary tin only unless otherwise specified. Table includes data available through June 6, 1982. 


ported figure. 


Includes small production of tin from smelter in Singapore. 


*Primarily from im 
tons: 1978—73; 1979— 
Includes tin content of alloys made directly from ores. 


The Government-owned Offshore Mining 
Organization (OMO) announced a program 
to search for new tin deposits off the coast of 
the island of Phuket in the Andaman Sea in 
southern Thailand. OMO also planned a tin 
exploration project along the eastern coast 
of the Gulf of Thailand, an area extending 
from north of the Chao Phya River down to 
the Kampuchean border. 

OMO began operations of its own Bor Dan 
bucket ladder dredge of 300,000-cubic- 
meter-per-month capacity. OMO also decid- 
ed to extend existing contracts with the 
private dredge operators who worked as 
contractors under production sharing agree- 
ments on OMO’s leases. The first such 
contract to be extended was that of Billiton 
Thailand Ltd., first signed in 1977, which 
was renewed for 3 more years. 

Euro-Thai Mining Co. Ltd. began oper- 
ations at its mine in Yala. The Thai Pioneer 
Enterprise Co. Ltd.’s 3,600-ton-per-year tin 
smelter at Phathum Thani closed down in 
May, reportedly because of financial prob- 
lems and a lack of concentrate feed. 

Tin smuggling continued to be an impor- 
tant factor requiring considerable Govern- 
ment effort and expense to control. Govern- 
ment sources estimated the extent of such 
smuggling at 5,000 tons per year of tin, pri- 


rted tin concentrate; minor amounts of refined tin from domestic ores were as follows, in metric 
- 1980—20 (estimated); 1981—20 (estimated); and 1982—20 (estimated). 


marily to evade taxes and to circumvent the 
ITC’s export controls. 

U.S.S.R.—The U.S.S.R. ranked as the 
world’s second leading tin mine producer. 
However, its tin output was inadequate to 
meet domestic needs, and considerable tin 
metal was imported. The major Soviet tin 
producing areas were the Soviet Far East, 
Yakutia, and Transbaykal. About 25% of 
total output was from placers, mostly 
located in the Soviet North East. The 
Solnechnyy mining and concentration com- 
plex in Khabarovsk Kray in the Soviet Far 
East was being expanded. The complex 
contained four underground mines and two 
concentration plants. The Pereval’nyy Mine 
at the complex was under development. 

At the Karaganda steelworks complex, 
the first stage of a tin mill was placed in 
operation with a design capacity of 445,000 
tons of tinplate per year. Final capacity of 
the tin mill was to be 750,000 tons per year. 

Reports indicated the U.S.S.R. was assist- 
ing tin development in Vietnam and also 
importing tin from that country. 

United Kingdom.—South Crofty Ltd. was 
the major producer of tin. The Marine 
Mining Consortium Ltd. started a project to 
recover alluvial tin off the north coast of 
Cornwall at St. Ives Bay by 1985. 
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Zaire.—Tin mine production continued 
the pattern of decline evident for several 
years. Société Miniére et Industrielle de 
Kivu in Kivu produced about 80% of the 
country’s tin. A feasibility study was started 
at the Manono Mine in the east, which 
reportedly had reserves of 23,000 tons. 
Société Zairetain, the local subsidiary of the 
Belgian-based Geomines Internationale, 
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submitted an investment program to the 
Government to increase Zairetain’s tin out- 
put to 2,000 tons annually. Compagnie 
Francaise des Mines (COFRAMINES) start- 
ed development of the Kania alluvial tin 
deposits, located in the north of Shaba 
Province. Estimated production of 500 tons 
per year was scheduled to commence in 
1983. 


TECHNOLOGY 


Sirosmelt, the new tin smelting process 
developed by Australia’s Commonwealth 
Scientific & Industrial Research Organiza- 
tion (CSIRO) and under evaluation at the 
Alexandria, New South Wales, plant of 
ATS, reportedly continued to yield good 
results in production-scale trials. According 
to CSIRO and ATS metallurgists, the proc- 
ess could significantly enhance the viability 
of low-grade hard rock deposits such as 
those at the Taronga project in New South 
Wales. The submerged combustion process, 
which treated the ore and slag in one 
continuous process, was claimed to save 
time, energy, and smelting costs while 
achieving a greater recovery of tin from 
slag.’ 

The Australian company Jason Mining 
Ltd. reported successful trials on the Em- 
maville deep tin deposits in New South 
Wales, using a new extraction technique 
based on a combination of mining and 
oilfield technology. The method involved 
sinking a borehole to the top of the mineral- 
bearing alluvial horizon and then inserting 
a 1.65-meter-long tool comprised of a stand- 
ard oil well tricone drilling bit, a Venturi- 
type suction chamber, and a high-pressure 


water jet which converted the alluvium to a 
slurry. From the suction chamber, the slur- 
ry was drawn through the central column 
of a double-columned casing to the sur- 
face, where it was dried to produce a con- 
centrate.‘ l 

In the Soviet Union, a basically new 
technology was reportedly developed for 
purification of tin and tin alloys, based upon 
centrifugal filtration. The new procedure 
was introduced at the Novosibirsk Tin Com- 
bine for purification of tin and removal of 
iron and arsenic and at the Ryaztsvetmet 
plant for purification of tin-lead alloys and 
removal of copper. The continuous process 
of tin purification reportedly allowed tin 
with a high content of impurities to be 
refined at reduced cost, with less tin loss 
and increased extraction of accompanying 
metals such as bismuth, antimony, copper, 
lead, and indium. 


1Physical scientist, Division of Nonferrous Metals. 

2Can Manufacturers Institute. Metal Can Shipments 
Report 1982. Washington, D.C., 1983, p. 5. 

in International. February 1983, p. 52. 

‘Mining Journal. Oct. 8, 1982, p. 247. 

Taye Metally (Moscow). No. 9, September 1982, 
pp. 12. 
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Titanium 


By Langtry E. Lynd! and Ruth A. Hough? 


Domestic production and consumption of 
titanium concentrates, titanium dioxide 
pigments, and titanium metal were all low- 
er in 1982 than in 1981. The particularly 
severe decline in titanium metal output was 
attributed mainly to a collapse of the com- 
mercial aircraft market, the major consum- 
er of titanium in the previous 3 years. U.S. 
mine production of ilmenite was at the 
lowest level since 1943 because of closure of 
a mine in New Jersey and lower output in 
New York. Production of natural rutile was 
about one-third higher than in 1981, and 
the only domestic synthetic rutile plant was 
operated at about two-thirds of its 110,000- 
ton-per-year capacity.? Domestic production 
of titanium dioxide pigments decreased, 
partly because of closure of a sulfate-process 
plant in New Jersey as domestic consump- 


tion of titanium dioxide pigments dropped, 
reflecting the continuing economic reces- 
sion. 

Price quotations for ilmenite and tita- 
nium slag in U.S. markets increased, while 
rutile prices decreased. Titanium sponge 
metal published prices decreased 27%. to 
$5.55 per pound. Titanium dioxide pigment 
list prices remained unchanged. 

Domestic Data Coverage.—Consumption 
data for titanium raw materials are devel- 
oped by the Bureau of Mines from a volun- 
tary domestic survey. Out of 40 operations 
to which a survey request was sent, 90% 
responded, representing an estimated 90% 
of the total consumption shown in tables 1 
and 7. Consumption by the four nonre- 
spondents was estimated using reported 
prior-year consumption levels. 


Table 1.—Salient titanium statistics 


United States: 
Ilmenite concentrate 
v dns caster RR RC S AE short tons 
ECL oss usccci u 2 M usands_ _ 
are for consumption _ _ _ _ _ _ Mot one - 
PEPPER MCN OIN (o --- 
Titanium 
Imports for consumption dó. 
ption -. ee do... 
Rutile concentrate, natural and synthetic: 
ports for consumption . do- 
ë Consumption do- 
ponge m 
Imports for consumption do... 
Consumption __- do_ _ _ _ 
Price, Dec. 81, per pound __ _ _ . 
Titanium dioxide pigments: 
Production short tons. 
Imports for consumption __ _ _ _ do— 
Apparent consumption do— 
Price, Dec. 31, cents per pound: 
AnBLABB. —— nma 
Ruülé .— oe uam revue 
World: Production: 
Imenite concentrate short tons 
Titaniferous ala do— 
Rutile concentrate, natural do. _ __ 


1978 1979 1980 1981 1982 
580,878 646399 593,704 523,681 — 233,063 
$25,628 32.965 332.0414 337,013 719,098 
308,671 184.478 357, 286217 348,366 
792289 191,068 848.607 356,116 583,250 
149,172 111.210 194994 268,825 241,845 
128826 144,108 181582 252826 225.541 
289,617 283,479 281.605 202979 163,925 
263,184 313,761 297.582 371 937 

1.476 2,488 4,777 6,490 1,854 
9,854 23.937 6,943 31.599 17,828 
$3.28 $3.98 $7.02 $7.65 $5.55 
700,755 — 742081 727,245 761,10 635,061 
117708 104.968 97,590 124, 138,922 
801728 837042 — 753480  *806040 716416 
46.0 53.0 57.0 69.0 69.0 

51.0 59.0 69.0 15.0 75.0 
5,814,661 "3,874,586 — 4,015,772 °4,009,787  *3,871,090 
1,087,198 842,088 1,848,200 P1245000  *1,170,000 
1332690 ! 1893807 1459,634 1409220 ° 881253 


1Excludes U.S. production data to avoid disclosing company proprietary data. 
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Legislation and Government  Pro- 
grams.—The Government stockpile goal for 
titanium sponge metal remained at 195,000 
tons in 1982. The Government stockpile in 
December 1982 contained 21,465 tons of 
specification sponge metal and 10,866 tons 
of nonspecification material. 

The Government stockpile goal for rutile 
was unchanged at 106,000 tons in 1982. The 
total rutile stockpile inventory in December 
1982 was 39,186 tons. 
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The sale by the General Services Admin- 
istration (GSA) of an Air Force forging 
facility, including a 50,000-ton forge, in 
North Grafton, Mass., to Wyman-Gordon 
Co., Worcester, Mass., was completed on 
May 28, 1982, for $34.4 million cash.“ A 
titanium sponge barter arrangement that 
had been proposed by GSA was abandoned 
because of opposition from three major 
sponge producers. 


DOMESTIC PRODUCTION 


Concentrates.—Production of ilmenite in 
1982 was the lowest since 1943. The 1982 
decline in domestic output resulted mainly 
from closure of the ASARCO Incorporated 
heavy mineral sands facility at Manchester, 
N.J., in March 1982, because of escalating 
costs, and from reduced production at the 
hard rock mining and milling operations of 
NL Industries, Inc., at Tahawus, N.Y., be- 
cause of the shutdown of NL Industries’ ti- 
tanium dioxide pigment plant at Sayre- 
ville, N.J., in September 1982.5 Production 
of ilmenite by E. I. du Pont de Nemours & 
Co., Inc., at Starke and Highland, Fla., was 
somewhat lower in 1982 than in 1981. Asso- 
ciated Minerals (U.S.A.) Inc., Ltd., was the 
only U.S. producer of natural rutile concen- 
trate and increased its rutile production 
about 40% in 1982. Kerr-McGee Chemical 
Corp. continued production of synthetic ru- 
tile at Mobile, Ala., using Australian ilmen- 
ite feed, at a rate somewhat in excess of the 
needs of its 56,000-ton-per-year pigment 
plant in Hamilton, Miss. 

Ferrotitanium.—Ferrotitanium was pro- 
duced by A. Johnson & Co., Inc., Lionville, 
Pa.; The Pesses Co., Solon, Ohio; Reactive 
Metals and Alloys Corp., West Pittsburg, 
Pa., and Shieldalloy Corp., Newfield, N.J. 
Most of the production of ferrotitanium 
consisted of the 70% titanium grades. 

Metal.—Production of titanium sponge 
metal in 1982 was about 40% less than in 
1981. Total U.S. sponge capacity reached 
about 33,000 tons per year in 1982, up about 
8% from that of 1981. However, because of 
low demand, capacity utilization began to 
drop in the first quarter and was about 35% 
at yearend. Sponge- and ingot-producing 
companies and their annual capacities in 
1982 are shown in table 3. International 
Titanium, Inc., installed one-half of its 
planned 5,000-ton-per-year sponge capacity 
and began production in the first quarter of 


1982. Titanium Metals Corp. of America’s 
TIMET division was continuing its $50 mil- 
lion modernization program, to be complet- 
ed in 1983, which will include increasing its 
sponge production capacity to 16,000 tons 
per year. 

Wyman-Gordon, Worcester, Mass., an- 
nounced it would spend about $24 million in 
the next 2 years to build a new 1,500-ton- 
per-year ingot facility and install an ingot- 
forging operation at its Grafton, Mass., 
plant* In April 1982, Wyman-Gordon 
purchased a 42.5% share of International 

A. Johnson installed at Morgantown, Pa., 
a $4 million facility that included an 
electron-beam furnace with an annual melt- . 
ing capacity of 1,500 tons of titanium ingot. 
This facility will also produce commercially 
pure cast titanium slab, eliminating the 
conventional step of remelting ingot and 
forging it into slab.” 

Westinghouse Electric Corp. reportedly 
proposed to Mitsubishi Metal Corp. of Ja- 
pan a joint venture to produce 6,600 tons 
per year of titanium sponge in the United 
States. The new sponge plant would be built 
on a plantsite at Ogden, Utah, used for 
zirconium production by a Westinghouse 
subsidiary, Western Zirconium Co. 

Cabot Corp.’s High Technology Materials 
Div., Kokomo, Ind., was using part of its 
recently tripled mill capacity to produce 
titanium flat-rolled products. The expan- 
sion involved installation of a $58 million, 
84-inch-wide, four-high-two-high plate-hot 
strip-blooming mill and associated finishing 
facilities.* Cabot also planned to add eventu- 
ally about 7.5 million pounds per year of 
melting capacity at Kokomo at an estimat- 
ed cost of $12 million. Plans for a joint 
manufacturing venture between Cabot and 
IMI Titanium Ltd. were reportedly well 
advanced. 
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Table 2.—Production and mine shipments of ilmenite concentrates’ 
from domestic ores in the United States 
Production Shipments 
Year gross Weight Gross weight TiO2 content Value 
(short tons) (short tons) (short tons) (thousands) 
UY es te t ie u t uC ⁵³ a le et 589,751 580,878 352,842 $25,628 
1ĩ;öĩÄ¹om pn ns S iZ . 888 639,292 646,399 389,535 32,965 
11öôͤĩͤ᷑é0d] et ose TM 548,882 593,704 358,181 32,041 
JJ!!! “8 509,342 523,681 310, 854 37,013 
IOND 222 Sas uz uh ⁵ ĩ u 8 227, 844 233, 145, 125 19, 093 
Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 
Table 3.— U.S. producers of titanium metal in 1982 
Capacity 
Company Ownership Plant location (short tons) 
Sponge  Ingot 
Howmet Co d „Alloy Div Pechiney Ugine Kuhlmann, France Whitehall, Mich _ _ _ _ _. 56,000 
Internatio Titanium, In NIME Wyman-Gordon Co., 42.5%; Ishizuka Moses Lake, Wash _ _ _ 2, 
h Institute and Mitsui & 
Co. Ltd., Japan; and other U.S. and 
Japanese interests. 
ns Aviation Industries, Bell n 8 Port Jefferson, N.Y _ _ -—- 1,000 
Martin Marietta Aluminum, Inne doo „ Torrance, Calif _ _ _ _ _ -- 4,000 
Oregon Metallurgical Corp Armco, Inc., ar A Corp 50 200% reat PLC 4,500 8,000 
DOMINO chats aes United States S 50%; Ashtabula, Ohio 9,500 MUR 
National Distillers & s Chemical 
Corp., 50%. 

1717171 .. E Lec %%% ee Niles, Ohio _. 12,000 
Telsiyns Allvac__ Teledyne, Inc -—------------ Monroe, N.C C0 _. 4,000 
Teledyne Wah roe Albany- n ts NS ⁰⁰K eR y, Ores 3 1.500 1,000 
Titanium Metals Corp. of NL Industries, Inc., 50%; Allegheny Henderson, Nev ___. 15,000 17,000 

America. International, Inc., 50%. 
Western Zirconium Co... Westinghouse Electric Corp- ----- Ogden, Uta 500 500 
UNO peas EET AAIE 8 38,500 52, 500 


Oregon Metallurgical Corp. completed 
construction of a new 50,000-square-foot 
mill products plant in Albany, Oreg. The 
plant produces plate, bar, and billet, and 
includes a 2,500-ton hydraulic forge press, 
gas-fired forging furnaces, and a gyratory 
forging machine.? 

Allegheny Ludlum Steel Corp. announced 
on December 13 the formation of a partner- 
ship with Sumitomo Metal Industries Ltd., 
Sumitomo Corp., and Sumitomo Corp. of 
America for the manufacture and market- 
ing, initially for industrial application, of 
commercially pure titanium, sheet, strip, 
plate, and welded tubing in the United 
"States and Canada. The Sumitomo Group 
was to supply semifinished titanium to the 
partnership, and Allegheny Ludlum Steel 
was to process the semifinished material, 
using presently underutilized facilities at 
its specialty steel plants in Brackenridge 
and Leechburg, Pa., as well as its tubing 
facilities at Wallingford, Conn. The head- 
quarters of the partnership, to be known as 
ALS Metals Co., was planned to be in Pitts- 


burgh, Pa. 

Dow Chemical Co. and Howmet Turbine 
Components Corp. agreed at yearend to 
dissolve their partnership organization, 
known as the D-H Titanium Co., which 
since 1979 had attempted commercializa- 
tion of an electrolytic cell process for the 
production of titanium. The semicommer- 
cial production plant that was built and 
operated for that purpose at Freeport, Tex., 
was to be deactivated, with Dow becoming 
sole owner of both the production facilities 
and the process technology. Dow planned to 
continue research and development on the 
process at a reduced level. Low demand and 
greatly increased worldwide sponge capaci- 
ty, rather than technical problems, were 
cited as the major reasons for ending the 
joint venture.“ 

Pigment.—Production of titanium diox- 
ide pigment decreased about 17% in 1982, 
on a titanium dioxide content basis. Rutile 
pigment accounted for 78% of total output 
and was produced by five manufacturers. 
Six companies produced titanium dioxide 
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Table 4.—Components of U.S. titanium metal supply and demand 
(Short tons) 
Component 1978 1979 1980 1981 1982 
Production: Ingot -———------------------------—- 31,385 37,414 42,864 45,923 25,236 
rts , 
Export hr — Ta 88 97 180 113 58 36 
Other unwrought -~ -— ----------------------—— 210 155 344 257 173 
|» ere EELEE TAEAE ARL IESENE E cL E LA 5,453 4,967 3,300 3,280 4,287 
slab, sheet bar, etil ee 1,340 1,984 3,218 4,208 2,196 
er wrought.__§_____________ FFC 689 1.316 1,845 1.846 1.404 
Total- 222 ...... 7,189 8,602 8,880 9,644 8,096 
Imports: 
SPOE onc ee EL LL 1,476 2, 4,777 6,490 1,354 
r D en E 3,789 6,140 4,138 3,787 1,277 
t ànd billet. — L 2 et ee aS 561 338 191 244 212 
Fl 1,125 942 946 1,116 870 
Total ae a ere ee 6,951 9,908 10,052 11,637 8,713 
Stocks, end of period: | 
Government: Sponge (total inventory) /) 82,831 82,831 32,331 32,331 32,331 
Industry: 
Sponge. Se eee te ee 2,642 2,155 2,381 €3,720 93,350 
Scrap o o co ee 8 6,447 6,733 8,641 210,484 11,073 
ro sa ene et seaport he 2,569 2,366 1,860 8,592 2,488 
)) E ie i NEED ety ek ( 73 2 2 7 3 
Total industry. : 11,731 11,454 12,884 17,803 16,914 
Reported consumption 
% ũ mw ]˙¾¾ .. ] mm . eee 22 19,854 23,937 26,943 *31,599 17,828 
Serap Q uA muy: ⁵³ A y ee a s 12,818 13,986 15,06 14,795 *8,528 
ͥ.ê¹ðà z Leu LU QUE 80,746 I 48,8360 “43,525 26,727 
Mill products (net shipments)" öͤöͤĩÄö ois 17,648 23,113 21,183 25,492 18,204 
Castings (shipments)? __ _ ) 180 186 19 261 


*Estimated. 
!U.S. Bureau of the Census, Current Industrial Reports, Ser. DIB-991 and ITA-991. 


pigment in 1982. Plant locations and esti- 
mated yearend capacities are listed in table 
5. 

American Cyanamid Co. completed the 
10,000-ton-per-year expansion that it began 
in 1981 of its chloride-sulfate process pig- 
ment plant in Savannah, Ga. 

NL Chemicals, a division of NL Indus- 
tries, in September 1982 ceased all produc- 
tion of titanium dioxide pigment at its 
100,000-ton-per-year sulfate process plant in 
Sayreville, N.J. Some finishing, warehous- 
ing, and shipping facilities, including pig- 
ment-slurry equipment, were to continue 


in operation, employing about 50 workers 
out of a previous total of about 460. NL 
Chemicals said that current world economic 
conditions and deteriorated end-use mar- 
kets were making full pigment production 
unprofitable at the Sayreville plant, which 
operated at a loss in recent years. The 
company's other U.S. titanium dioxide pig- 
ment plant, at St. Louis, Mo., was closed in 
1979. NL Chemicals planned to continue to 
supply its customers with pigments pro- 
duced at its plants in Belgium, Canada, the 
Federal Republic of Germany, and Nor- 
Way.“ | 


. 
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Table 5.—Capacities of U.S. titanium dioxide pigment plants on December 31, 1982 


. Pigment capacity (tons per year) 
Company and plant location — 
Sulfate process Chloride process 
erican Cyanamid Co., Savannah, Ga 64,000 46,000 
E. I. du Pont de Nemours & Co., Inc.: 
Antioch; Calif 2 ß e ß LLL ER 85,000 
De Lisle, Mis == 150,000 
Edge Moor, Deellůllnl LLL LLL L2222c M 110,000 
New Johnsonville, Tenn z: ,000 
Gulf + Western Natural Resources Group, Chemicals Div.: 
tabula, Ohio... 2222222222222 L2 X a oe 35,000 
Gloucester City, N.J __ _ _ DTT „„ 44,000 tics 
Kerr-McGee Chemical Corp., Hamilton, Miss e 56,000 
SCM Corp Glidden Pigments Group: 
Ashtabula, Ohio T 42,000 
Baltimore, J. ee ee eee ee ee ee 66,000 42,000 
1 ²⁰¹˙i ͥ ͥͥͥͥ he ͤ K te LL 174, 000 744,000 
Table 6.—Components of U.S. titanium dioxide pigment supply and demand 
(Short tons) 
1978 1979 1980 1981 1982 
Component. (gross (gross Gross TiO Gross TiO2 Gross TiO: 
weight) weight) weight content weight content weight content 
s uction r —— 700,755 742,081 727,245 665,209 761,190 700,648 635,061 607,118 
ipments: | 
Quanti FC 714,547 756,941 731,546 1,2204 778,116 727, 707,075 66 
alue (thousands) _ _ _ $621,909 $720,265 $795,734 $795,784 $947,881 $947,881 $927,517 $927,517 
Imports for consumption 117,708 104,968 97,590 90,915 24,906 °117,412 138,922 130, 309 
Exports ees ,812 49,369 42,126 41,992 61,1 57, 72,8 66,280 
Stocks, end of period 93,370 54,008 83,237 777,518 102,189 96, 058 86,933 81, 543 
Apparent consumption! 301,728 837,042 753,480 686,911 806,040 742,080 716,416 „685, 657 
*Estimated. 
1Includes interplant transfers. 


* Apparent consumption = production plus imports minus exports minus stock increase. 
Sources: U.S. Bureau of the Census and U.S. Bureau of Mines. 1980 is the lst year for which actual TiOs content data 


are available for total production. 


CONSUMPTION AND USES 


Concentrates.—The total amount of tita- 
nium in concentrates consumed domestical- 
ly decreased in 1982, along with the de- 
crease in TiO, pigment production and tita- 
nium metal production. Most of the de- 
crease in consumption was in the form of 
ilmenite. 

Metal.—Demand for titanium sponge, in- 
got, and mill products declined sharply in 
1982, mainly because of continued decline 
in orders for commercial aircraft. Demand 
for titanium in the nonaerospace industrial 
market also slackened, as both power gener- 
ation and chemical processing industries 
trimmed capital investment plans. New or- 
ders for metal were also kept low because of 
extensive inventory accumulation in all 
product forms during 1980-81.1:: 


In 1982, mill product shipments were 41% 
in the form of billet; 44% sheet, strip, plate, 
tubing, pipe, and extrusions; 1396 rod and 
bar; and 2% fastener stock and wire. Cast- 
ings amounted to about 1.5% of mill prod- 
uct shipments. As in 1981, bar and billet 
were the major forms used for aerospace gas 
turbine engines and airframe forgings, 
while the other forms were used mainly for 
nonaerospace industrial applications. Mill 
product usage in 1982 was estimated to be 
about 77% for aerospace and 23% for other 
industrial uses. Allowing for the portion of 
titanium scrap that was used in steel and 
other alloys, overall consumption of tita- 
nium was estimated at about 67% for aero- 
space, 20% for other industrial uses, and 


13% for alloying purposes. 
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Table 7.—Consumption of titanium concentrates in the United States 


(Short tons) 
. PEE Rutile 
Y Ilmenite' . Titanium slag (natural and synthetic) 
ar Gross TiO; Gross TiO; Gross TiO; 

weight content? weight content? weight content? 
1918 ncm es MEER 792,289 475,448 | 128,826 91,490 263,184 245,184 
JJ. Le Sie e s 791,063 487,228 144,708 106,346 313,761 292,912 
1980222 Pisce ae cal ta Me 8 848,607 513,315 181,582 133,933 297,582 277,882 

1981: B 
Alloysandcarbide. - ---------—- (2) (2) (Š) (Š oe E 
Pigment 843,055 501,301 252,826 186,020 4206,257 4192,779 
Welding- rod coatings and fluxes _ _ _ _ 3) (2) "- x 1,389 6,944 
Miscellaneous 13,061 9,721 2a SH 71,125 66,873 
„ cnc SS u uz 2 856,116 511,022 252,826 186,020 4285,371 4266,596 

1982: 
Alloys and carbide (2) (2) (Š) (3) ENS = 
Pigments _____________-__-- 574,634 345,618 225,541 168,433 *194,994 4184, 403 
Welding - rod coatings and fluxes _ _ _ _ (2) 8 E 5,607 5,275 
Miscellaneous 8,616 6,775 saat ae 38,336 35,435 
e! 583,250 352,393 225,541 168,433 4238,937 1225, 113 
“Estimated. 


Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 
Ancluded with “Miscellaneous” to avoid disclosing company proprietary data. 
Included with “Pigments” to avoid disclosing company proprietary data. 
“Includes synthetic rutile made in the United States. 

5Includes ceramics, chemicals, glass fibers, and titanium metal. 


Table 8.—U.S. distribution of titanium-pigment shipments, titanium dioxide content, 


by industry 
(Percent) 

Industry 1978 1979 1980 1981 1982 
Paints, varnishes, lacquers - ——-—--------------------——-——— 41.9 41.4 44.1 43.4 43.3 
Paper ca creep ĩ ete 20.8 21.8 24.3 23.8 24.6 
Plastics (except floor covering and vinyl-coated fabrics and textiles) _ _ 11.6 11.8 10.6 11.4 11.4 
ii ⁵ ² Se a ei ⁊ĩ . eke a uu ss 2.8 2.9 2.1 2.2 2.3 
FU a ee 8 2.0 1.9 2.8 1.3 9 
Cerami an i ff mts 2.1 1.9 1.7 1.4 1.1 
h ô⁰r˙if§˙Ü¹“¹wAſſſ y . alan EE 6.7 7.1 8.2 8.6 6.4 
ez WIPE 6.1 5.2 6.2 7.9 10.0 
Total. cunt o sce mee CAI ALIUM s E Oc itg 100.0 100.0 100.0 100.0 100.0 


Table 9.—U.S. consumption of titanium products! in steel and other alloys 


(Short tons) 

1978 1979 1980 1981 1982 

e, Suxsu, ß el Ee es 601 529 423 641 420 
Stainless and heat-resistingsteel _________________________ 2,394 2,368 1,620 1,552 1,289 
Other alloy steel (includes HSLA) )) 936 959 848 908 664 
OOM u, L tp ce m E Ms Ant us W W W W W 
Total steel? nc ec enl s s p é 3.931 3,856 2,891 3,096 2378 
tl snum eva oe ee 144 129 102 63 47 
hh ³⁰²¹ AA AAA ALL Sere oe ees 143 1,197 1,053 645 409 
Alloys, other than above ____________-_____________.. € 255 234 212 254 200 
Miscellaneous and unspecified . _ _ _ _ 17 — ei 9 9 13 26 10 
Total consumption „ 5,082 5,425 4,331 4,084 3,039 


W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous and unspecified." 
Includes ferrotitanium containing 20% to 70% titanium and titanium metal scrap. 
2Excludes data withheld and unspecified included under Miscellaneous and unspecified.” 
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The largest use of titanium was for com- 
pressor blades and wheels, stator blades, 
rotors, and other parts in aircraft gas tur- 
bine engines. The second largest use was in 
airframe structures of both military and 
commercial aircraft, such as wing-support 
structures, landing gears, ducting, and 
structures where resistance to heat is re- 
quired. The most rapid growth in titani- 
um use has been for those industrial uses 
requiring superior resistance to corrosion, 
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such as surface condensers in powerplants, 
heat exchangers, and chemical industry 
equipment. 

Pigment.—Consumption of TiO, in pig- 
ments decreased 8% in 1982 as a result of 
the general economic recession. 

Ferrotitanium.—Consumption of ferroti- 
tanium and titanium metal scrap in steel 
and other alloys decreased 2696 in 1982, 
mainly because of lower steel production. 


STOCKS 


Stocks of titanium materials in the Unit- 
ed States held by producers, consumers, and 
dealers are shown in table 10. The total 


TiO, content of stocks of concentrates 
decreased about 16%, mainly because of an 
18% reduction in ilmenite stocks. 


Table 10.—Stocks of titanium concentrates and pigment in the United States, 


December 31 
(Short tons) 
Gross TiOs 
weight content? 

Ilmenite:! 

IONÜ e x ecu ics cmn e une ATI UM 22 931,541 584,280 

je o LEEREN RR ARE PA EESTI eo PCED E PSP E EE OE ee ee AOp y? 813,656 515,431 

1982 ___ -p----------------------------------------2------ 666,018 421,863 
Titanium slag: 

1777õĩõĩ65kt.ir¹iù; «?ʃ?ẽ y f d ] ce 171,898 127,981 

IUNIO o d Lo 2 SII MM ͥ ; cte LI m y Sak oe MEE 203,692 150,706 

1982 GNO NN Bosak Seapine SECO PERCORSO RET a eaten aa OR 135,765 103,667 
Rutile: 

)J a en a age ͤ ð Rc hee hee ae 156,888 147,670 

OS e x a ROME ̃ k... . OTIS aaa ee 163,054 153,770 

1982 2 176,079 165,762 
Titanium pigment: 

%%% õõĩõĩõĩẽ[ ⁵ d k 8 NA 83,237 

J DS AA W CSUTCA ęyꝶ f ORO NEUE NA 102,189 

TS a I m NA 86,933 


*Estimated. ‘Revised. NA Not available. 
1Producer, consumer, and dealer stocks. 
3U.S. Bureau of the Census. Producer stocks only. 


PRICES 


Published yearend prices of titanium con- 
centrates and products in 1981 and 1982 are 
shown in table 11. 

Concentrates.—U.S. prices of concen- 
trates were stable or increased slightly in 
1982, except for that of Florida rutile, which 
was reduced about 10%. Australian ilmen- 
ite prices increased somewhat, but Austra- 
lian rutile prices declined 18% to 26%. 

Metal.—Domestic metal prices were re- 
portedly being discounted up to about 20% 


by yearend. Contrary to the practice in 
previous years, long-term contract prices 
for Japanese sponge were not established in 
1982, and U.S. spot prices for sponge from 
Japan in the range of $3.75 to $4.00 per 
pound were reported during the last quar- 
ter. 

Pigment.—Because of slack demand and 
competition from imported material, pub- 
lished prices of TiO. pigment in 1982 were 
reportedly being discounted by about 10%. 
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Table 11.—Published prices of titanium concentrates and products 


1981! 1982! 
Concentrates: 
Ilmenite, f.o.b. eastern U.S. poris TENES EUN 8 per ong ton. _ $70.00-$75.00 $70.00-$75.00 
Ilmenite, f.o.b. Australian porttdgd BONG 25.00- 27.00 28.00- 31.00 
Ilmenite, large lots, bulk, popes lr! ⁵ĩð e do... 39.00 44.00- 45.00 
Rutile, f.o.b. eastern U.S. ports pe eee nee any ROREM ON per short ton 450.00-475.00 450.00-475.00 
Rutile, f. o. b. Australian pore DUREE A 8 do- 307. 00-327. 00 240. 00-250. 00 
Rutile, bulk, f. o. b. Australian port zzz do- 276.00. 297.00 231.00-240.00 
Rutile, large lots, bulk, f.o.b. say I; hasa do- 350.00 310.00 
Synthetic rutile, fob. Mobile, os a ig ee oe do... 840.00 850.00 
Titanium slag, 70% to 72% TiOs, f.o.b. Sorel, Quebec ~- ~- _ _ _ _ _ per long ton 135.00 150.00 
Titanium slag, 85% TiO», f. o. b. Richards Bay, Republic of South Africa® 
o ces 170.00-180.00 170.00-180.00 
Metal: 
Sponge, domestic fob: plant eo ue ie M Ber pound. 7.65 5.55- 5.85 
apanese, under contract, c.i inelu im u 
e ss i s ý 8 8.85- 10.03 No quotation 
Sponge, imported spot price ___ _ DEDERE do- 6.50- 7.00 
ill products 
5 CM o B ĩ⁰ ꝶ h ae do- 18.00 18.00 
FFII... ³ÜW⁴ MA mr. 8 do... 15.00 15.00 
Plate, uou a uec f S uet E 3 8 17.00 17.00 
Sheet and stri „„ „„„„„„10 do_ _ _ _ 20.00 20.00 
Pigment: 
Titanium dioxide pigment, f. o. b. U.S. plants, anat asse do— 69 69 
Titanium dioxide pigment, f. o. b. U. S. plants, rut ile --do.... 15 75 
Estimated. 
End of period. 


FOREIGN TRADE 


Exports and imports of titanium materi- of natural and synthetic rutile. The major 
als are shown in tables 12 through 15. change in 1982 was the 79% drop in sponge 
Observable trends since 1980 include rather imports from the 6,490-ton level reached in 
consistent increases in exports and imports 1981. 
of TiO, pigments and decreases in imports 


Table 12.—U.S. exports of titanium products, by class 


1980 1981 1982 
Class Quantity Value Quantity Value Quantity Value 


(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 


Concentrates: 
f U UL ye sg esi NA NA NA NA 19,230 $618 
Rute. 25 pu ⁰ ⁰mmtr y 8 17,830 $3,444 7,297 32,099 2,452 661 
. ³ðV—;u ĩð ey as u yE 17, 830 3,444 7,297 2, 099 21,682 11,280 
3 
Ä ù ) V ⁵ ] a Pe L iE 113 1,088 58 451 36 256 
Other unwrought. LLL 2L ~______ 344 2,891 257 2,244 178 1,218 
OTD ci ae ee ĩͤ LEM E EE 3,300 12,681 3,280 6,811 4,287 6,718 
I ots, billets, slabe, et 3,278 61,962 4,208 105,647 2,196 60,240 
Other wrought J) ? ʒũA zS 1,845 51,589 1,846 53,807 1,404 40, 368 
7;»%˙ “f A0 v. ĩͤ A Lm 8,880 130,211 9,644 168, 960 8,096 108, 800 
Pigment and oxides: | 
Titanium dioxide pigments... _ _ _ _ _ _ _ _ _ _ _ _ 42,126 43,352 61,104 63,398 72,823 77,657 
Titanium compounds, except pigment- grade 3,669 6,005 1,328 3,004 1,299 4,411 
Total up e sut on TL aR T air S 45,795 49,357 62,432 66, 402 74,122 82,068 
NA Not available. 


Pata do not add to total shown because of independent rounding. 
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Table 13.—U.S. imports for consumption! of titanium concentrates, 


by country 
1980 1981 1982 
Concentrate and count Quantity Value Quantity Value  . Quantity Value 
id hort (thou (short (thou- (hort (thou 
tons) sands) tons) sands) tons) sands) 
Ilmenite: 
Australian 338,676 $5,843 234,562 $5,791 342,279 $8,671 
Finland__________________ 27 1 a n give = 
5 Federal Republic of*_ _ _ _ MA eps es Ne 24 2 
J 88 18,739 829 "M oe mer SDN 
8 J oe rae er 46 2 ER EM EN BE 
Norway = ES 1,656 96 E MEN 
SrLanka |... . E M 8 _ 6,063 92 
Total® ________________ 357,488 6,674 126,217 15,887 348, 366 8,765 
Titanium slag: 
Canada — ns et 145,415 14,299 246,137 27,326 201,168 24,908 
South Africa, Republic of _______ 49,519 6,115 22,685 3,001 45,685 7,348 
Other ____________________ WWE AE 3 2 992 609 
Tal c uuu uu c 194,994 20,414 268,825 80,828 247,845 82,865 
Rutile, natural: uM cM LM CEU 
Australia_________________ 143,038 80,379 88,345 28,887 74,501 20,498 
Malaysia 267 2,451 11 187 5m " 
Sierra Loonee _ 40,900 9,515 25,236 6,983 53,308 13,200 
South Africa, Republic ff E yat 41,406 11,723 11,820 2,431 
r EE Sane ENT S 1 3 E 8 a ERES 
Ohe o m 83 951 25 9 2 
Tot e un 203,842 49,745 161,022 41,190 139,131 36,131 
Rutile, synthetic: enen, ASS 
ustralia.__§______________ 60,962 9,050 39,708 8,854 22,744 2,876 
TIGE any. Federal Republic of 2 4 ae = — == 
India 88 10,471 1,675 440 1,886 MM za 
„„ Se Seis 6,590 2,077 1,200 492 1,450 603 
Taiwan __ _ _ _ oes et D 238 69 BAM es en AG 
Other e E 3 2 NT = 
Total? . |. | .. ....— 18,263 12,874 41,351 11,234 24,194 3,479 
Titaniferous iron ore 
Se ne PATE 10,185 423 12,271 509 6,996 336 
Revised. 


1 Adjusted by the U.S. Bureau of Mines. 
sCountry of transshipment rather than country of production. 
Data may not add to totals shown because of independent, rounding. 


‘Includes materials ee for purposes other than production of titanium commodities, principally heavy 
aggregate and steel furnace flux 


Table 14.—U.S. imports for consumption of titanium dioxide pigments, 


by country 
1980 1981 1982 
Country Quantity Value Quantity Value Quantity Value 


(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 


Australias .—. lon et is 6,678 25, 830 5,341 45, 129 4,712 44, 850 
oun -Luxembourg __ __~_ 8 4,860 4,525 4,731 ; 
JJ ⁵ð ſſã d ĩ V 88 10,325 10, 445 15,710 : 21,912 25,185 
Finland VVV SOC Pr EET 4,392 4,018 5,196 5,262 à 4,176 
JJ ⁵ↄ A E ede oat 8 12,771 12,470 22, 24,029 20,862 22, 726 
Germany, Federal Republic of |... 27,126 25,921 38,482 39, 229 37,506 37,432 
DAC ED DROITE A See hes ct ole EINEN 4,471 4,141 4,124 4,936 ; ; 
Ne stherlands )))))%.öãͤöĩ -⅜, oe 23 2, 635 1,893 
; SP OL TR Te I ete aT E A 4,217 3,716 4,992 ; 7,312 7,125 
South. Africa, Republic of |... 22 22. -- 1,110 ee E 
pen J ĩðV2Uuͤ ͤ I ML M a E 1,519 6,595 18,017 13,061 19,234 19,614 
nited Kingdom ________________________ 17, 608 16,220 7,011 1; 12,014 Í 
ugoslavia__ d RN S 112 
Other! s ? œñ! y a 1568 1446 1162 1153 841 76⁴ 
r ß UR E 97,590 91,986 124,906 127,396 138922 146,569 


r 


Includes China, Gibraltar, Hong Kong, India, Italy, Mexico, and Sweden. 
2Data may not add to totals shown because of independent rounding. 
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Table 15.—U.S. imports for consumption of titanium metal, 


by class and country 
1980 1981 1982 
Class and count Quantity Value Quantity Value Quantity Value 
Ld (Short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Unwrought: Sponge 
Canada T — T -— 3 $32 
Lr RENNES E 861 $17,474 633 $9,947 24 287 
Japan nt 8 8,720 89,546 5,141 81,822 1,288 16,753 
U SSSR. l: ½⅛'mv 1 2,741 110 1,746 44 160 
United Kingdom 1 ae ae "m 8 
GG ⁰mmm = m 23255 31 452 -— M TN d 
Total ur ennt 4,177 60,214 6,490 93,515 1,354 17,282 
estas and ee 
aye te 8 Mu Bee 58 192 20 194 
Ll c uU 8 (2) 2 (2) 3 35 634 
DELNI eee Ne pee ee rete E eta 45 1,625 80 2,150 (3) 1 
aa Federal Republic off 24 812 48 988 6 134 
P| c RE anna 61 1,459 38 678 66 1,154 
USSR ve p 48 613 ay = 13 182 
United Kingdom „ 13 833 20 526 71 1,260 
Other __ ee 1 10 ae ae (2) 2 
Total* eec 191 4,854 244 5,139 212 3,560 
Waste and scrap 
ustia o 0 57 702 30 83 or === 
Belgium... 2222-22-22 10 55 89 63 62 
Canada — uc oes 284 1,792 1,483 5,436 195 698 
-». EE 454 4,842 14 812 17 
Kinland. l Q v 181 792 127 511 ES 2 
Frane e 144 1,874 103 1,054 81 106 
germany, Federal Republic of _ _ _ _ _ 568 3,722 213 1,267 12 261 
J)) 8 211 227 251 1,820 48 191 
South ane Republic oft 10 136 oe = — xe 
CCC 42 928 98 599 69 197 
Switzerland. araa ee a 8 36 170 "NA PS 8 x 
SGG! oce. 1,411 4,619 406 1,053 280 516 
United Kingdom. _____________ 668 6,472 876 6,128 475 1,489 
Pes 8 r62 F709 186 733 26 41 
S //ͤ] ! he Tusuy uu 4,138 28, 440 3,787 19,574 1.277 3,648 
Wrought titanium 
COMPREND 486 4,203 610 4,617 469 7,549 
Chiha- nee cese 66 2,308 E -— 219 
Germany, Federal Republic of 28 486 55 1,863 a 24 
Japan nl ec e Sa 844 1,516 377 11,810 367 7,495 
United Kingdom 10 343 55 2,708 16 695 
Othe ]]! h 12 352 19 575 12 199 
Total? uu a zu é 946 15,269 1,116 21,578 870 16,240 
Revised. 


1Country of transshipment rather than country of production. 


Lees than 1/2 unit. 


Data may not add to totals shown because of independent rounding. 


WORLD REVIEW 


. World production of titanium concen- 
trates for 1978-82 is shown in table 16. A 
series of review articles was published in 
1982 covering developments of the last sev- 
eral years in world titanium minerals 
production,“ TiO. pigment markets, and 
TiO; pigment production. 
Australia.—Australia continued to be the 
largest producer of titanium minerals. Aus- 
tralian exports of ilmenite in 1982 were 


mainly to the United States, the United 
Kingdom, Japan, the U.S.S.R, and Brazil; 
exports of rutile were mainly to the United 
States, the United Kingdom, and Japan. 
In a paper on mineral sands, a senior 
Bureau of Mineral Resources officer stated 
that Australia’s low mineral sands reserves 
were a cause for concern, and that 70% of 
demonstrated economic mineral-sands re- 
sources would be depleted by the turn of the 
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century, based on projected output from 
known deposits. However, a substantial pro- 
portion of known reserves was frozen for 
environmental and other reasons, so that 
reserves, especially rutile, actually avail- 
able for mining would be depleted much 
earlier. Latest estimates for demonstrated 
economic resources of mineral sands in 
Australia were rutile, 10.5 million tons; 
ilmenite, 48.1 million tons; zircon, 15.1 mil- 
lion tons; and monazite, 368,000 tons.“ 

Conzinc Riotinto of Australia Ltd., one of 
Australia’s largest mining companies, and 
Westralian Sands Ltd. began an 18-month 
feasibility study of a proposed titanium 
sponge plant. The plant reportedly would 
have a capacity of at least 5,500 tons per 
year.!* 

Canada.—QIT-Fer et Titane Inc., owned 
by Standard Oil Co. (Ohio), produced com- 
mercial quantities of 78% TiO. slag in 1982 
at its Sorel, Quebec, smelter on a test-run 
basis. The normal Sorelslag product con- 
tained 70% to 72% TiO. Pigment producers 
who have processed trial lots of the 78% 
TiO; slag have given favorable reports on its 
behavior in the sulfate process. QIT planned 
to build a beneficiation plant to remove 
more gangue from its ilmenite-hematite ore 
and to produce an 80% TiO, slag from the 
improved concentrate beginning in 1984. 

Germany, Federal Republic of.—In 
March 1982, Bayer AG announced the end 
of its dumping of sulfate-process pigment 
plant wastes in the North Sea. The compa- 
ny said the decision to end the dump- 
ing was due to the development of new 
process technologies that allow the recy- 
cling of sulfuric acid from these wastes.!? In 
September 1982, the Dutch Council of State 
at The Hague rejected pleas for the termi- 
nation of the dumping permits granted to 
two West German firms, Kronos Titan AG 
and Pigment Chemie. Although the dump- 
ing was not in line with the aims of Euro- 
pean Economic Community legislation, the 
two companies had their dumping permits 
extended on the grounds that production 
cutbacks, and therefore job losses, would 
result if they were prevented from disposing 
of their waste at sea. However, it was the 
Dutch Government's stated intention to end 
all sea dumping that falls within its juris- 
diction by the end of 1985. 

India.—Mishra Dhatu Nigam Co. Ltd. 
reportedly began production of titanium 
ingot in late summer 1982. The plant had a 
capacity of 1,000 tons of ingot per year, 
melting sponge from China, Japan, and the 
U.S.S.R. 
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Japan.—The 30th Anniversary Sympo- 
sium of the Japan Titanium Society was 
held in Kobe in November 1982. The pro- 
gram included technical sessions on indus- 
try developments in Japan, the United 
States, and Europe and on titanium use for 
general industrial applications, commercial 
aircraft, and titanium alloys for jet engines. 
It was generally agreed that the future of 
the world's titanium industry will depend to 
a large extent on developing new applica- 
tions and making titanium cost competitive 
with other metals. 

Osaka Titanium Co. Ltd. started oper- 
ation of its new 5,500-ton-per-year sponge 
plant adjacent to its headquarters plant in 
Amagasaki, Japan. The new plant featured 
computer control in all phases of produc- 
tion. It was reportedly completed in 10 
months at a cost of $28.6 million, bringing 
Osaka’s sponge capacity to 19,800 tons per 
year. In case of production cutbacks, facili- 
ties in the old plant would be shut down. 
Japan’s total annual sponge capacity in 
1982 was estimated at 35,400 tons, including 
Toho Titanium Co. Ltd., 13,200 tons, and 
Nippon Soda Co. Ltd., 2,400 tons. 

Japanese sponge producers had cut their 
operating rate to below 50% of capacity by 
early November 1982. The slow demand for 
titanium led Toho to suspend production of 
its sponge plant at Chigasaki for 1 month, 
beginning in mid-December 1982. The shut- 
down was aimed at reducing excessive 
stocks. In late November 1982, buyers of 
titanium in Japan were reportedly demand- 
ing that sponge prices be cut from $3.19 to 
$2.51 per pound. 

During production cutbacks and layoff 
periods, both Osaka and Toho used a Gov- 
ernment “employment adjustment subsidy" 
which provided laid-off workers full wages, 
with the cost shared equally by the Govern- 
ment and the employer. 

Showa Denko K.K. and Ishizuka Re- 
search Institute submitted a detailed pollu- 
tion statement plan for their proposed 
3,300-ton-per-year, $20 million sponge plant 
at Toyama. The projected plant was claimed 
to be based on a new process using much 
larger reduction and separation furnaces 
than those currently in use, with possible 
electric power consumption savings of more 
than 30%.” Initial production was planned 
for mid-1983. 

Sponge production in Japan in 1982 fell 
32% from that of 1981 to 18,575 tons. 
Production in the last quarter of 1982 was 
3,497 tons, or about 40% of capacity. 
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Table 16.—Titanium: World production of concentrates (ilmenite, leucoxene, rutile, and 
titaniferous slag), by concentrate type and country! 


(Short tons) 
Concentrate type and country 1978 1979 1980 1981 1982* 
Ilmenite and leucoxene:? 
ustralia: 
e 2 oe LL T uum T sus 1,383,400 1, 267,656 1,442,924 1,452,033 1,216,463 
Funn 117,752 124, 001 26,393 21,657 322,198 
Brail ul ß eer A tn, 22,131 114,541 18,562 16,631 17,000 
GGGGͤ§ĩ˙wͤm VMA ].. ulii a N NA NA 150,000 150, 000 
Finland u. ß ee u Sa 145,395 131,947 175,267 178,023 176,000 
II e ew ⁰⁰ sU 178,063 161,867 185,078 208,147 209,000 
Malaysia 205,929 220,262 208,470 190,432 121,000 
NOFWBY fs Go oa ee 8 845,461 903,690 912,508 724,907 $608,215 
e ß oo G 358 295 258 868 370 
Sri Lanka TIME Oe ane SR A oa ET Suso 36,421. 61.035 31,430 88,197 88,000 
PCI ne annem uou ei Su 450,000 450,000 460,000 470,000 475,000 
United States 589,751 639,292 548,882 509,342 $227,844 
polla u —M 73,874,661 73,814,586 4,015,772 4,009,737 3,371,090 
Rutile: 
Australia . 283,376 1307, 435 323, 801 263,729 $243,343 
PF02911 E EAE ee iE 402 484 412 190 220 
India o . s ) 6,239 5,445 5,908 9,647 8,800 
Sierra Leone ED 78,267 52,856 55,992 352,590 
South Africa, Republic of 20, 000 46, 000 53,000 55,000 52,000 
ri Lanka --------------------——- 12,673 16,176 14,097 14,662 14,300 
U.S. S. Rü — „„ 10,000 10,000 10,000 10,000 10,000 
United States! W W W W W 
„% ³ÜNQQQUXàQA—àÄà— . 88 332,690 ™398,807 459,634 409,220 ` 381,253 
Titaniferous slag: 
CREDE a ete eel eee 937,000 1525, 840 964, 200 837,000 750,000 
Japan"; u uu m mw... 88 193 198 TEN E Et 
South 1 Republic of 100,000 316,000 379,000 408,000 420,000 
Toal soso C 1,037,193 "842,038 1,343,200 1,245,000 1, 170,000 


*Estimated. Preliminary. "Revised. NA Not available. 


data 


W Withheld to avoid disclosing company proprietary 


Table excludes production of anatase ore in Brazil (4,298,731 tons produced prior to 1979 and apparently largely mined 
in 1978; 7,373,074 tons mined during 1979; and unreported quantities mined in 1980 and 1981), all of which was stockpiled 
without beneficiation. This material reportedly contains 20% TiOs. The table includes data available through June 15, 


*Ilmenite is also produced in Canada and in the Republic of South Africa, but e output is not included here because 


an estimated 9096 is duplicative of output reported under '"Titaniferous slag," and the rest is used for purposes other than 


production of titanium commodities, principally as steel furnace flux and heavy aggregate. 


*Reported figure. 
*Data are for fiscal year beginning Apr. 1 of year stated. 
5Ex 


ports. 
Includes a mixed product containing ilmenite, leucoxene, and rutile. 


"Contains 96% TiOs. 
Contains 70% to 72% TiOs. 
Contains 85% TiOs. 


Norway.—Construction of a plant to pro- 
duce 220,000 tons per year of a 75% TiO, 
slag and about 110,000 tons per year of 
coproduct pig iron was expected to start at 
Tyssedal in western Norway in January 
1983, with completion scheduled for 1985. 
The plant will replace the aging Govern- 
ment-owned DNN Aluminium AS smelter 
at Tyssedal and will be a joint effort be- 
tween DNN, Elkem AS, and Titania AS. 
Titania, an NL Industries subsidiary, will 
supply ilmenite feed material from its 
Tellnes Mine near Hauge i Dalane in south- 
ern Norway and will assist in marketing 
the slag to sulfate-process titanium dioxide 


pigment plants. 

Sierra Leone.—Mining of rutile by Sierra 
Rutile Ltd. (SRL) was suspended for the last 
3 months of 1982, because of the depressed 
market for titanium concentrates. Ship- 
ments were made from stocks through year- 
end. 

Nord Resources Corp. of Ohio, announced 
that, following purchase in November 1982 
of Bethlehem Steel Corp.'s 85% interest in 
SRL, it purchased the interests of its part- 
ner, Glickenhaus & Co., in SRL. Nord also 
made an agreement with The Anaconda 
Minerals Company, a division of Atlantic 
Richfield Co. giving Anaconda the right 
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to purchase a 50% interest in SRL. Anacon- 
da declined to exercise this right in early 
1983, leaving Nord as the sole owner of SRL. 
Nord reportedly intended to continue oper- 
ation of the property. 

South Africa, Republic of.—Richards 
Bay Minerals (RBM) completed a $17.4 mil- 
lion expansion project that involved con- 
struction of a second pond, dredge, and 
floating concentrator. The expansion allows 
the utilization of lower grade reserves than 
have been mined so far. RBM has reported- 
ly had no difficulty selling all it can pro- 
duce. 

Spain.—The Spanish Government ap- 
proved the sale of a 55% share of Titanio 
S.A., owned by Unión Explosivos Rio Tinto 
S.A., to the Tioxide Group, Ltd., of the 
United Kingdom, making Tioxide the sole 
owner of Titanio. Titanio has a production 
capacity of about 50,000 tons per year of 
TiO, pigments at its sulfate process plant 
near Huelva, in southern Spain. 

U.S.S.R.—Based on reported plans to in- 
crease titanium production at Ust’-Kame- 
nogorsk by 27.1% between 1981 and 1985, it 
is estimated that Soviet sponge production 
in 1982 was about 44,000 tons, and that 
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production capacity was about 50,000 tons. 
There were reports that the U.S.S.R. had 
built at least six titanium-hulled Alfa class 
nuclear powered attack submarines. U.S. 
Navy spokesmen confirmed that although 
the Alfa is nondetectable by magnetic de- 
vices, it is noisy and can be detected acous- 
tically.*5 

United Kingdom.—Deeside Titanium 
Ltd. in Deeside, Wales, began production of 
titanium granules in the last quarter of 
1982. The 5,500-ton-per-year plant is owned 
jointly by Billiton (U.K.) Ltd. (62.5%), Rolls 
Royce Ltd. (20%), and IMI Titanium Ltd., 
(17.5%), and replaces the ICI Ltd. Wilton 
works at Teeside, which had a capacity of 
4,000 tons per year. Like the Wilton plant, 
the Deeside operation will use a sodium- 
reduction process, producing granular 
sponge metal that is claimed to be the only 
material that will yield the high-quality 
alloys needed by Rolls Royce for aerospace 
applications.2* Much of the Deeside gran- 
ules will be used by the IMI Witton works in 
Birmingham, which has melting capacity of 
over 5,500 tons per year. Further expansion 
of melting capacity was begun in late 1982.7" 


TECHNOLOGY 


The Bureau of Mines studied methods for 
recovering unreacted titanium minerals 
and petroleum coke from titanium chlori- 
nation plant wastes prior to neutralization 
with lime. Samples of solid chlorination 
wastes were separated by tabling to recover 
mineral concentrates containing 69.0% to 
92.4% TiO, and by selective carbon flota- 
tion to recover coke containing 94.0% to 
96.8% carbon. Recovery of these materials 
would decrease the amount of solid waste to 
be disposed of by 65% to 85%. Preliminary 
tests on liquors obtained by leaching chlo- 
rination residues showed that large percent- 
ages of the vanadium, chromium, and co- 
lumbium could be recovered by solvent 
extraction or ion exchange techniques. 

A bulletin was published summarizing 
the Bureau’s research on the development 
of the inductoslag melting process. Induc- 
toslag melting is an induction-melting tech- 
nique using a segmented, water-cooled cop- 
per crucible. The process was developed as 
part of the Bureau’s work on effective 
utilization of reactive metal scrap, and the 
process has been applied to melting tita- 
nium, zirconium, chromium, cobalt, iron, 
nickel, and vanadium.” 


A National Materials Advisory Board 
(NMAB) report® on availability of titanium 
was completed and provided a broad, inte- 
grated overview of the titanium field. The 
NMAB panel concluded that, because of 
recent plant expansions and new plant 
construction, an excess of U.S. sponge pro- 
duction capacity over anticipated needs 
seems assured through the mid-1980's. Oth- 
er problems cited include the world compe- 
titiveness of U.S. sponge plants, the quanti- 
ty and form of metal in the stockpile, and 
promising technological opportunities that 
have not yet been extensively utilized. The 
panel suggested that the Government en- 
courage U.S. titanium producers to modern- 
ize their plants by providing tax credits for 
research and development and by buying 
metal to alleviate deficiencies in the Na- 
tional Defense Stockpile. | 

Progress in forming titanium alloys di- 
rectly to almost the desired shape, near-net- 
shape (NNS), continued. NNS technologies 
are now applicable as major manufacturing 
methods of producing structural and engine 
components for aircraft and have major 
advantages over conventional methods, in- 
cluding reduced material needs and cost, 
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reduced machining requirements and cost, 
improved shape-making capability, and pre- 
cise control of processing variables and 
resultant microstructure. Available NNS 
processes include precision forging, hot die- 
isothermal forging, powder metallurgy 
processing, hot isostatic pressing, precision 
casting, superplastic forming (SPF), and 
SPF-diffusion bonding processing.“ 

The Air Force completed tests of a center 
wing box for an advanced tactical fighter, 
the largest aircraft part yet made from SPF, 
a titanium alloy (Ti-6-4, containing 10% 
aluminum and 4% vanadium). The 1,361- 
pound wing box, made by Rockwell Interna- 
tional Corp., weighs about 29% less than a 
similar wing box made by conventional 
methods, with an estimated 40% to 45% 
potential cost savings.*? Other aircraft man- 
ufacturers such as Northrop Corp.” and 
McDonnell Aircraft Co.“ reportedly were 
also making progress in the development of 
SPF and diffusion bonding of titanium into 
parts for aircraft. SPF was said to represent 
a major change in the forming of titanium 
and to allow consideration of titanium parts 
that were rejected in the past because of 
high fabrication costs. 

Wyman-Gordon continued to conduct re- 
search programs on isothermal and near- 
isothermal forging in conjunction with the 
Air Force manufacturing technology pro- 
gram. Turbine components up to 18 inches 
in diameter were being isothermally forged 
from titanium alloys, with material savings 
of up to 30% compared with conventional 
forging.” 

Large titanium parts in waterjet engines 
for hydrofoil boats were reported to be more 
economical than stainless steel or alumi- 
num parts because of their longer life. The 
life of a powerjet engine made from a 
commercially pure titanium casting was 
said to be, at least from a theoretical stand- 
point, unlimited.*¢ 

As part of a study by Charles River 
Associates on critical materials, an analysis 
of the competition between titanium and 
stainless steel was conducted to determine 
the market for these materials in industrial 
piping into the early 1990’s. Of the three 
major contenders for use in heat exchanger 
tubing, stainless steel, copper-nickel alloys, 
and titanium, titanium was the most expen- 
sive at equal wall thickness. As the relative 
thickness of tubing is reduced, titanium 
becomes increasingly competitive with 
Stainless steels. At the existing relative cost, 
titanium was expected to capture essential- 
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ly all of the nuclear powerplant market 
because of the stress on total reliability, but 
stainless steels were expected to increase 
their overall market share with respect to 
titanium and other tubing materials 
through 1990.37 

Competing inventors were building exper- 
imental engines based on the shape-mem- 
ory properties of Nitinol, a nickel-titanium 
alloy (NiTi). After being forcibly deformed, 
Nitinol springs back to its original shape on 
heating over a narrow temperature range 
and returns to the deformed shape on cool- 
ing. Commercial applications have been 
limited to some orthodontic materials and 
tubing couplings, but investigators see no 
fundamental barrier to the development of 
a practical Nitinol engine. A copper- 
aluminum-nickel alloy was developed that 
provides a fully reversible (two-way) shape- 
memory effect at significantly higher tem- 
peratures than those afforded by commer- 
cial memory alloys such as Nitinol and 
copper-zinc-aluminum.*? 

Suisman Titanium Corp., a subsidiary of 
Suisman & Blumenthal, Inc., was granted a 
U.S. patent on an invention involving a 
technique and apparatus for removing high- 
density inclusions from titanium scrap 
turnings. The invention reportedly allows, 
for the first time, open-market titanium 
turnings to be returned to rotor-grade- 
quality titanium ingots.“ 

The Colorado School of Mines sponsored a 
symposium on critical and strategic materi- 
als, including a session on titanium. Presen- 
tations were made on economic, social, raw 
material, technology, aerospace, and indus- 
trial aspects of the titanium metal indus- 
try.“ 

A new nonpigmentary hiding additive for 
paints was described. It is supplied as an 
aqueous emulsion of a polymer that on 
drying remains as discrete particles. When 
water-based paints containing this additive 
are applied and allowed to dry, water in the 
core of each polymer particle diffuses out, 
leaving a sealed air void that serves as a 
light-scattering site and contributes to hid- 
ing. The opaque polymer also improves the 
hiding efficiency of TiO; by spacing the 
pigment particles.“ 


1Physical scientist, Division of Nonferrous Metals. 

3Statistical assistant, Division of Nonferrous Metals. 

Weight units used in this chapter are short tons unless 
otherwise specified. 
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Tungsten 


By Philip T. Stafford: 


Consumption of tungsten fell to its lowest 
level since 1975, and imports were at their 
lowest level since 1978. Mine production 
decreased 58% from that of 1981, to the 
lowest level since 1950. Tungsten prices fell 
35%, primarily during the second and 
fourth quarters, to the lowest prices since 
1975. 

During 1982, more than 95% of domestic 
production came from five mining oper- 
ations: two in California, two in Nevada, 
and one in Colorado. Most mines, mills, and 
ammonium paratungstate (APT) plants 
were closed part of the year. 

The 19-year deadlock between tungsten 


producing and consuming countries contin- 
ued, as no agreement was reached during 
1982 at the Geneva conference on stabiliza- 
tion of the world tungsten market. 

Domestic Data Coverage.—Domestic pro- 
duction data for tungsten are developed by 
the Bureau of Mines by means of three 
separate, voluntary surveys. These surveys 
are the Tungsten Ore and Concentrate, 
Tungsten Concentrate and Tungsten Prod- 
ucts, and Tungsten Concentrate. Of the 48 
operations to which surveys were sent, 
100% responded, and the data are reported 
in table 1. 


Table 1.—Salient tungsten statistics 
(Thousand pounds of contained tungsten and thousand dollars) 


United States: 
Concentrate: 


Mine production __..._.____________--- 
m "Value POE NON 8 


Imports for consumption __ _ ------------—--— 
tocks, Dec. 31: 


S 


1978 1979 1980 1981 1982 
6,896 6,643 6,072 1,948 3,354 
6,901 6,646 6,036 7,815 3,473 

856,691 $55,785 $50,575 $62,231 $22,062 

18,806 21,589 20,432 21,692 9,935 
5,399 5,183 3,755 2,111 159 
1,853 1,929 2,029 175 612 
9,138 11,852 11, 372 11,752 7,778 

87 8⁴ 106 239 120 
1.424 1,538 1,325 1,480 2,891 

16,062 17,758 16,897 19,522 10,833 

17,572 18,720 18,585 20,206 12,947 
1,037 879 966 1,541 1,649 

19,028 21,178 20,138 21,959 14,199 

18,296 20,433 20,200 21,192 13,997 
3,349 3,385 3,524 3,245 3,256 
2,376 2,543 2,370 2,063 2,057 

"101,537 106,937 112,899 5108, 481 298, 926 
100,442 1106, 896 112,268 106,702 88, 658 


863 


864 


Legislation and Government  Pro- 
grams.—The General Services Administra- 
tion (GSA) Office of Stockpile Transactions 
continued to sell excess stockpiled tungsten 
concentrate on the basis of monthly sealed 
bids. From January through September, 
regular offerings of excess concentrate were 
made at the disposal rate of 600,000 pounds 
of contained tungsten per month, of which 
450,000 pounds was for domestic use and 
150,000 pounds was for export. Additionally, 
supplemental offerings were made at the 
rate of 400,000 pounds per month, of which 
300,000 pounds was for domestic use and 
100,000 pounds was for export. From Octo- 
ber through yearend, the monthly quanti- 
ties offered were halved for regular-grade 
concentrate to 300,000 pounds, of which 
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220,000 pounds was for domestic use and 
75,000 pounds was for export. The supple- 
mental offerings were reduced to 200,000 
pounds, of which 150,000 pounds was for 
domestic use and 50,000 pounds was for 
export. As a result of the regular and 
supplemental offerings, concentrate sales 
totaled 762,003 pounds of tungsten, of which 
218,458 pounds was for domestic use and 
543,545 pounds was for export. Actual ship- 
ments of excess concentrate from the stock- 
pile totaled 758,640 pounds of contained 
tungsten in concentrate. 

Stockpile goals in effect during 1982 re- 
mained as established in May 1980 by the 
Federal Emergency Management Agency 
and are shown in table 2. 


Table 2.—U.S. Government tungsten stockpile material inventories and goals 
(Thousand pounds of contained tungsten) 


Material 


Inventory by program, Dec. 31, 1982 


Goals National DPA! 


stockpile inventory Total 
Tungsten concentrate: 
tockpile gra lee ee S oe s 55,450 56,398 158 56,556 
Nonstockpile grade ou 29,589 195 29,784 
17 ꝗ ³˙ð¹iq¼ ud ek NE A ĩ ce sa i E. 55,450 85,987 353 86,340 
Ferrotungsten: 
Stockpile grade -——- -----------------------————- M" 841 Dm 841 
Nonstockpile grade i 1,185 Sa 1,185 
TOLA| oe coute od .. iL M ta a 2,025 zd 2,025 
Tungsten metal powder: 
tockpile grade __—-----------------------————— 1,600 1,567 8 1,567 
Nonstockpile grade_____§____________~___________ re 332 E 332 
jui ATI Oe he ees 1,600 1,899 EM 1,899 
Tungsten carbide powder: 
LOCK PUG grade. p eec 2,000 1,921 T 1,921 
Nonstockpile grade E af 112 
CC; e EE ⅛˙.UꝝꝶT ... i uu S pus 2,000 2,033 TN 2,033 
Defense Production Act (DPA) of 1950. 
?Data may not add to totals shown because of independent rounding. 
DOMESTIC PRODUCTION 


Mine production fell 58% compared with 
that of 1981 and totaled 3.4 million pounds 
of contained tungsten in 1982, the smallest 
amount since 1950. Mine shipments de- 
creased 56% to 3.5 million pounds. Al- 
though 24 mines in 5 Western States report- 
ed production, 5 mines provided more than 
95% of the domestic tungsten production. 
No mine operated continuously, although 
the Strawberry Mine and mill of Teledyne 
Tungsten, a subsidiary of Teledyne, Inc., 


near North Fork, Calif., in Madera County, 
produced tungsten concentrate except dur- 
ing the winter, when it was closed owing to 
weather conditions. 

Normally the largest producer, the Pine 
Creek Mine of the Metals Div., Union Car- 
bide Corp. (UCO) located near Bishop, 
Calif., in Inyo County, was closed from early 
August through yearend, operating at a 
reduced capacity from April until its 
closure. The mill closed from mid-April 
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through late December. Of the other major 
mines, the Emerson Mine and mill of UCC, 
at Tempiute, Nev., in Lincoln County, was 
closed from early 1982 through yearend; the 
Climax Mine and mill of Climax Molyb- 
denum Co., a division of AMAX Inc., at 
Climax, Colo., in Lake County, principally a 
molybdenum producer, did not produce 
tungsten concentrate after September; and 
the Springer Mine and mill of Utah Inter- 
national Inc., near Imlay, Nev., in Pershing 
County, produced at a reduced level from its 
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initial opening in April until its closure in 
October. 

Intermittent tungsten concentrate pro- 
duction and shipments were reported from 
Kern, Los Angeles, Mono, San Bernardino, 
and San Diego Counties, Calif.; Boulder and 
Fremont Counties, Colo.; Valley County, 
Mont.; and Churchill, Elko, Mineral, Nye, 
Storey, and White Pine Counties, Nev. 

The major domestic companies engaged 
in tungsten operations during 1982 are 
listed in table 4. 


Table 3.—Tungsten concentrate shipped from mines in the United States 


Year Short tons, 
60% WOs 
basis! 

199k ðͤ Se e 7,252 
1 ͤ ⁰ AA 6,984 
I98RU.— a 2 Sore perce Sc hee ae ee 6,343 
I9BL uode nu i pan y t oe EE 8,213 
1. K deb Le 3,649 


Quantity Reported value, f.o.b. mine? 
Short ton pee Total Average Average 
units of (thousan d (thou- per unit po Lu of 
Wos! (thousand ^ sands of Wo, pound of 
435,117 6,901 $56,691 $130.29 $8.22 
419,040 6,646 55,785 133.13 8.40 
380,561 6,036 50,575 132.90 8.38 
492,764 T 815 62,231 126.29 7.96 
218,976 3, 473 22,062 100.75 6.35 


1A short ton of 60% tungsten trioxide (WO3) contains 951.6 pounds of tungsten. 
2A short ton unit equals 20 pounds of tungsten trioxide (WOs) and contains 15.86 pounds of tungsten. 
Walues apply to finished concentrate and are in some instances f. o. b. custom mill. 


Table 4.—Major producers of tungsten concentrate and principal tungsten 
processors in the United States in 1982 


Company 


Producers of tungsten concentrate: 


Climax Molybdenum Co., a division of AMAX Ine 


Teledyne Tungsten 
Union C Carbide Co 
Utah Internation 


Adamas Carbide e sh a 


Fansteel I 


General Electric [o^ AAA TS 


GTE Products Corp 


1 Corp J pn aa a aaa eA aa ep re haa 


Li Tu 
North 
Teledyne Firth Stirli 
Teledyne Wah Chang 


— — — — — — — — — — — 
C cens REDE Uu =u a u ³ W AA ee ier =. 
— — — — — — — — — — — 
— —— e ae ww — — — — — — — — — — — — — — i — — — n — 


ee n Phillips Lighting Cord 


untsvilll ee 
Union Carbide Corp., Metals Div --------------- 


Location of mine, mill, 
or processing plant 


Climax, Colo. 

North Fork, Calif. 

Bishop, Calif., and Tempiute, Nev. 
Imlay, Nev. 


Fort Madison, Iowa. 
Kenilworth, N. J. 

North Chicago, Ill. 

Euclid, Ohio, and Detroit, Mich. 
Towanda, Pa. 

Latrobe, Pa., and Fallon, Nev. 
Glen Cove, N.Y. 

Bloomfield, N.J. 

McKeesport, Pa. 

Huntsville, Ala. 

Niagara Falls, N.Y. 


CONSUMPTION 


Domestic consumption of tungsten in pri- 
mary products fell 34%, to its lowest level 
since 1975. The major end use, 57% of the 
total, continued to be in cutting and wear- 
resistant materials, primarily as tungsten 
carbide. Other end uses were mill products, 
25%; specialty steels, 3%; chemicals, 5%; 


superalloys, 5%; hard-facing rods and mate- 
rials, 2%; and miscellaneous, 3%. 
Consumption of tungsten products used to 
make end-use items was distributed as fol- 
lows: tungsten carbide, 59%; tungsten met- 
al powder, 27%; tungsten scrap, 4%; schee- 
lite, 3%; ferrotungsten, 1%; and other, 6%. 
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Table 5.—Production, disposition, and stocks of tungsten products in the United States 
(Thousand pounds of contained tungsten) 


Hyd n- Tungsten carbide 
an powder 
can oe eae Chemicals Other! Total 
metal metal erystal- 
powder powder ine 
1981 
Gross production during year __—--------- 19,754 11,146 2,532 7,606 383 41,421 
Used to make other products listed here ,A85 282 526 7,075 94 19,462 
Net production ~- -—----------------—- 8,269 10,864 2,006 531 289 21,959 
i ition: | 
o other processors _____________-_- 569 2,916 602 42 41 4,170 
To end-use consumers 10,043 6,553 521 548 201 1,866 
To make products not listed in this table 1,854 2,058 1,592 13 m 5,517 
Producer stocks, Dec. 33BIJlJll!!· „ 1,721 684 626 121 93 8,245 
1982 
Gross production during year ----------- 19,425 1,481 1,661 5,813 183 28,569 
Used to make other products listed here 8,775 44 416 5,081 54 14,370 
Net production - unn d 1,443 1,245 132 129 14,199 
Disposition: 
o other processors 390 1.637 234 163 3 2.427 
To end-use consumertr ss 5,091 4,130 285 403 113 10,622 
To make products not listed in this table 1,961 1,423 945 13 9 4,351 
Producer stocks, Dec. 31__------------- 1,678 570 657 265 8 3,256 
Includes ferrotungsten, scheelite (produced from scrap), nickel-tungsten, and self-reducing oxide pellets. 
Table 6.—Consumption and stocks of tungsten products in the United States 
in 1982, by end use 
(Thousand pounds of contained tungsten) 
Tung- Tu E Other 
Ferro- sten Men Scheelite Tung- tungsten 
End use tungsten metal carbide (natural, sten materi. Total 
powder! powder synthetic) scrap? als? 
Steel: 
Stainless and heat-resisting _ _ _ _ _ 29 t e 26 W s 55 
Arr. E ee 24 m ^ W W 2 26 
7 LL iE 106 5 zie 280 W 6 392 
Superalloys _________________ W 304 W W 280 15 659 
Alloys (excludes steels and superalloys): 
tting and wear-resistant 
materials et 63 7,958 T W 2 8,023 
Other allo 5 115 215 me 11 1 347 
Mill products made from metal powder 8 3,353 W = =s TK 8,353 
Chemical and ceramic uses =e ae m t s 129 129 
Miscellaneous and unspecified... 24 1 86 38 264 -— 418 
Ota] non rui 188 8,836 8,259 344 555 815 138,997 
Consumer stocks, Dec. 31, 19822 91 112 1,376 149 172 157 2,057 


W Withheld to avoid disclosing company proprietary data; included in “Miscellaneous and unspecified." 
1Includes both carbon-reduced and hydrogen-reduced tungsten metal powder. 

2Does not include that used in making primary tungsten products. 

Includes melting base, self-reducing tungsten, tungsten chemicals, and others. 

“Includes welding and hard-facing rods and materials and nonferrous alloys. 


PRICES 


In 1982, the average value of tungsten 
concentrate shipped from domestic mines 
and mills, as reported to the Bureau of 
Mines, decreased 20% to $100.75 per short 
ton unit of WO;, compared with the 1981 
value. Excess tungsten concentrate was 
purchased from GSA during the year at 
prices ranging from $92.66 to $99.65 per 
short ton unit for domestic use and from 
$94.09 to $96.29 per short ton unit for ex- 


port. 

The European prices of tungsten concen- 
trate as reported in Metal Bulletin of Lon- 
don, the U.S. spot quotations as reported in 
Metals Week, and the International Tung- 
sten Indicator prices showed similar trends 
and similar monthly and annual averages 
for 1982. The price of concentrate was 
unusually stable from 1978 until October 
1981, when it began a drop that extended 
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through 1982. For the year, prices fell 35%. 

The reported price of APT delivered to 
large-volume contract customers was 
$151.75 per short ton unit at the beginning 
of 1982. It fell to $142.03 on April 1, to 
$138.77 on July 1, and to $129.54 on October 
- — at that level for the remainder 
of 1982. 
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metal powder, 99% purity, f.o.b. shipping 
point, as quoted in Metals Week, fell from a 
range of $13.90 to $15.50 per pound at the 
beginning of the year to a range of $13.10 to 
$13.72 on April 1, remaining at that level 
for the remainder of 1982. Within these 
ranges, the price was primarily dependent 
upon the particle size of the tungsten pow- 


The price of hydrogen-reduced tungsten der. 


Table 7.—Monthly price quotations of tungsten concentrate in 1982 
Metal Bulletin (London), wolframite, 


International 
European basis! Metals Week, U.S. spot : 
arab 09% WOs quotations, dollars per Pen P 
FEC 
metric ton per short ton is. c. i.. : 2 , 
Month unit of WOs unit of WOs F 60% to 19% WOs 
N x Dollars Dollars 
š; i ver- : ver- per per 
Low High Low High age Low High age metris fort an 
ton unit unit 
January ___ 124.50 128.75 112.94 11680 11487 110.80 11640 113.60 125. 113.92 
February _ _ _ 124.88 128.13 118.28 11623 114.76 112.00 11650 114.25 129.05 117.07 
March. 113.45 118.33 102. 107. 105.13 101.25 108.50 104.88 122.63 111.25 
ae 3 101.75 106.50 92.31 96.62 94.46 89.80 96.00 92.90 109.61 99.44 
5 105.88 109.50 98.05 99.34 98.69 93.00 96.25 94.63 109.91 99.71 
June 110.38 113. 100.13 102.85 101.49 94.50 98.50 96.50 110.22 99.99 
July- 108.56 112.67 98.48 102.21 100.34 95.00 100.00 97.50 112.56 102.11 
August 102.38 106.00 92.87 96.16 94.52 95.00 100.00 97.50 110.35 100.11 
September 100.00 104.00 90.72 94.35 92.53 95.00 100.00 97.50 107.27 97.31 
October 94.33 98.33 85.58 89.21 87.39 91.00 94.40 92.70 102.46 92.95 
November 85.67 90.67 77.72 82.25 79.98 83.25 87.00 85.13 102.73 93.20 
December 78.00 84.25 70.76 76.43 73.60 81.00 85.00 83.00 94.50 85.73 


1Low and high prices are reported semiweekly. Monthly equivalent averages are arithmetic averages of semiwee ki 
equivalent low and high prices. The equivalent av p prie per short ton unit of WOs, which is an average of 
€ low and high prices, excluding duty, was $96.27 for 19 

and high prices are reported weekly. Monthly averages d arithmetic averages of weekly low and high prices. 
$97 qué average price per short ton unit of WOs, which is an average of all weekly low and high prices, excluding duty, was 

or 


*Weighted average price per short ton unit of WOs, excluding duty, was $102.68 for 1982. 


FOREIGN TRADE 


Exports of tungsten in concentrate and 
primary products decreased 15% from 5.2 
million pounds in 1981 to 4.4 million pounds 
in 1982. Imports decreased 19% from 14.6 
million pounds in 1981 to 11.8 million 


pounds in 1982. 

Import duties for tungsten materials in 
effect January 1, 1982, as published in the 
Tariff Schedules of the United States, Anno- 
tated (1982), are shown in table 17. 


Table 8.—U.S. exports of tungsten ore and concentrate, by country 
(Thousand pounds and thousand dollars) 


1981 1982 
Country - 
content Value content Value 
dre MERECE umutu a EA ARE y — ERN 87 825 
::... s x * 
Germany, Federal Republic of gud cc Eu AME 93 482 4» 20672 
e aii 8 J 
Netherland o ee 55 5 NN 77 3 
SWOdel ooo eun ee ey ee 12 608 1 
%%% c L ee m = (1) 3 
Total. eec onc E Li uus uyo ð d ß d ue u Z Rs 175 1,150 612 3,387 


1Less than 1/2 unit. 


QO 
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Table 9.—U.S. exports of ammonium paratungstate, by country 
(Thousand pounds and thousand dollars) 


— 2 00— 


13981 1982 
Gross Tungsten Gross Tungsten 
weight content? Value weight content! Value 
e, . 1 2 2 (2) (2) 
France__ _ _ _ Sr 3 2 7 3 2 
Germany, Federal Republic on 1 (2) 5 1 (2) 
larael. u uu uu a > oe ES (3) (2) 
Total l uc ũc .. 8 4 3 14 4 3 17 
1Tungsten content estimated by multiplying gross weight by 0.7066. 
2Less than 1/2 unit. 
3Data may not add to totals shown because of independent rounding. 
Table 10.—U.S. exports of tungsten carbide powder, by country 
(Thousand pounds and thousand dollars) 
1981 1982 
Country Tungsten Y,, Tungsten yy. 
content Value content Value 
Af a L u A a 2 S sa tg 11 182 33 477 
Austral — 2 S uu suum ⅛ẽ%•6. S Dp a y 8 8 132 26 
Austria c . os S Sac at oe Ng ek LEUR 39 255 50 513 
Belgium-Luxembourg_ _____________------~--~--~---~-- 12 349 3 
l a d K y oad Be gh 35 836 10 
CT d ³ðZA ⁰⁰ y 311 5,033 172 2,303 
err Lu = a 1 
Frant- u d C ad ue 11 78 1) 20 
5 Federal Republic ol 216 3,056 434 3,336 
PET EHAR E LER EA SPREE REL sss s 4 94 ae ME 
|. 72 MEET et es Be x PEUREUN 128 908 19 58 
! ch end Ls ee ec 88 13 332 44 906 
Japa o —— oos xci te LL LL ĩ 8 66 992 173 1,860 
Korea, Republic of- Uu oe ee eee eee ee 1 39 = a 
))) Aa RA TR lO EO x OEE a Sapa a sanu 155 2,613 44 906 
, e r 92 1,036 14 409 
Olla EEA E EAN E a a mm ee mm 6 74 (1) 4 
VX hn eee Me ci bi eee: dra M 66 618 
JS ͤĩ˙!⁵.. ] ³ 88 () 10 15 203 
South Africa, Republic of_ „„ 3 45 4 91 
Sweden ze ꝑꝙꝓyydyſdddſ ĩð d ͤ K 8 (1) 4 2 16 
Switzerland: Z: c. occ unus ³⅛Ww-. y P rede 30 404 (1) 2 
IJ N »! ꝛ ILU CLE (1) 1 12 
Thaland c e LI AL 1 24 (1) 21 
United . ³ Ü. 65 1,538 122 1,801 
Venezuela. ... ek Oe a au 1 23 2 
JJV NN ha th en 8 1 r21 1 45 
7) eek "T 21,213 18,158 1,214 14,059 
"Revised. 
1Less than 1/2 unit. 


2Data do not add to total shown because of independent rounding. 
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Table 11.—U.S. exports of tungsten and tungsten alloy powder, by country 
(Thousand pounds and thousand dollars) 


1981 1982 
Country Gross Tungsten Gross Tungsten 
weight content! Value weight content! Value 
Australia --—----------------— 68 54 815 1 1 12 
PBZIL eon ip AN 13 10 178 3 2 33 
Canada olm eh re as 67 53 875 28 22 402 
Finland __ EL 18 14 205 22 18 239 
rr 7 5 80 3) a 
na Federal Republic off 135 108 2,491 174 139 2,176 
n ; 1,900 1,520 21,571 1,093 874 11,258 
aly rne a ERROR 1 1 30 3) (2) 2 
J 8 62 50 721 48 840 
Korea, Republic of Tes 2 us es 9 7 pi 
BXICO. Lo ox e E ES 
Netherlands ------------------ 366 293 4,611 201 161 1,544 
Sere 77... (2) (2) 3 l l 19 
weden __ _ _ _ _ e does M TEE 
5 JJJ77TTT0TT0TT0V—V²:w LE. : 1 $ 2 2 47 
id (2 AM ER nan ͤ ß Dum ama ua i 4 l es m EM 
United Kingdom 5 4 113 32 25 194 
J ³ tede ĩ Lee 1 1 114 2 2 27 
ITT ³ĩðͤ Be ae 2,672 2,138 32,207 1,658 1,327 17,239 
"Revised. 
1Tungsten content estimated by multiplying gross weight by 0.80. 
2Less than 1/2 unit. 


3Data may not add to totals shown because of independent rounding. 


Table 12.—U.S. exports of miscellaneous tungsten-bearing materials 
(Thousand pounds and thousand dollars) 


1981 1982 
Product and country Gross Gross 
weight Value weight Value 
Tungen and tungsten alloy wire: 

Belgium- Luxembourg 5 490 1 88 
17 ³o¹ ³ Gꝶꝓf. 8 22 1.705 19 1.548 
J)))))GGTſTPPĩõã ͤ dddddſdddſddddſd...k.kĩrð]ꝭ§ẽ 8 37 2,019 39 2,590 
FôöôÜ˙ê⁵¹⅛ ⁵ ꝶ :...... pee a S 5 404 4 372 
(nay Federal Republicof _ _ ~~ 9 1,419 9 1,481 

Didi o i esa ees jo a y 8 369 4 189 
Haly cm an aasma E ⁰⁰k y 88 7 561 5 420 
ͤ%˙-w . S Z e A aspas 16 1,289 13 984 

- Korea, Republic of - - - --- 2l22 c2 LLL Lc 4 22 1 82 
Do mH le ya eal aa Cu Esa he ee es 14 1,697 10 940 
Hi ceu l uL E UM 21 807 9 375 
United Kinde 3 4 528 4 459 
rc —————— ———— — yta te pa et 114 71,7116 6 1,173 
17J/⁵·ö;ẽ% ³ Am.. T Eu m 2 I SS 2 Da s 166 13,288 124 10,701 
Unwrougnt tungsten and alloy in 
crude form, waste, and scrap: 
E P;²U AAA ³ d o AAA EaSu 29 28 46 144 
Belgium-Luxembourg - - - - „ EX 3 14 32 
C/õö;W!//i..... et ee Lie e c e 179 1,553 47 314 
roa gaa Federal Republic of - - - ~~ ______ 224 1,322 367 1,378 
Cn a ee ge ran A E 12 150 7 72 
Maio MD ERES NOCET cae eB ate A EL CROCO URNA 25 182 3 21 
Netherlands. uu ta ee 12 90 ae AS 
South Africa, Republic of - - - - kk 7 95 8 88 
S o en Se cU E li E S 156 1,216 91 357 
Switzerland _— - - . uei FCE 6 81 i es e 
Thailand- v r ee m sn 58 151 ES 
p eee hd Peru ce 107 321 66 815 
JJ €——Á—Á——Á———— s 12 1109 31 158 
fdr i et 827 5,298 680 2,879 
Other tun pen metal: 
Australa o 4x u %%. ³⅛˙!tr Ba 4 211 4 240 
1 )öͥõã0ͥũſͥ0ꝗ te EN TENUES RCM 88 11 6 
Canada. oo ai ³ K aS watu Lee LUE 42 1,634 45 1,571 
France. o s= e usu s kpt ata nu eue EL qS 7 366 12 
Germany, Federal Republic of __ - - - - - -- - - - - - - - „ 255 5,342 95 1,549 


See footnotes at end of table. 
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Table 12.—U.S. exports of miscellaneous tungsten-bearing materials —Continued 
(Thousand pounds and thousand dollars) 


1981 1982 
Product and country Gross Gross 
weight Value weight Value 
Other tungsten metal —Continued 
/// mu ee ee ĩ ͤ te a. 6 322 11 353 
Japan n ⁵ ] ⁵ ². . ſ ͤ os ae et ey Se Ls: 8 591 (1) 2: 
NS c Dom 8 aM 
EDGE OOP o on M Mꝓ¼. ( 1,13: 
Ä A yd w 8 (1) 5 5 49 
United Kingdoeom nnn 63 2,025 69 1,882 
1) PARC PESCE MU RN 137 71,130 54 1,342 
Total cd et etes eh ec LIA CIE 461 12,403 350 9,357 
"Revised. 
1Less than 1/2 unit. 


Table 13.—U.S. imports for consumption of tungsten ore and concentrate, by country 
(Thousand pounds and thousand dollars) 


1981 1982 
Country Tungsten Tungsten 
content Value content Value 
Australa uou hes ee es 804 2,364 34 235 
Austrii o Rs n oce . eee s me ee 16 113 
BolViB un eoo ⁰ - dd a D ³ ens 8 2,511 19,724 1,418 8,511 
JJ ] »oÜ¹·¹¹AAAͥͥ au E Ln MEC M 44 8,546 545 3,516 
Bürma a ß ORENSE 272 2,080 127 
7) ͥ th es es deh AL eM E 2,005 15,222 2,775 15,003 
i a ꝛ¾˙—-m,Rʃ! eu A ea efe iis 
ͥõõͤĩ1ũ mi “ f f“ f ay DP DCN 2,532 20,674 936 7,343 
El 5 JJGõͥõͤõͤĩ;[ m K ee es prp 11 34 men Sus 
usc a OO Me ek ER ⁵ eRe LE 228 1,796 60 342 
Germany, Federal Republic of) 1 18 15 47 
“WTall ³o1»¹.. 2 5 is M 
Taly L 2 sumy d mts e Fe m 24 155 
Korea, i“... esu e E 156 1,257 20 167 
Malaysi ao :.:: d...... aE E A E 62 483 72 
NSO ahs seu m 616 3,655 542 2,340 
Përü 2 u 22 Lus se a a VES MET 652 4,787 252 1,618 
Portugal. -= uomo ⁰⁰⁰⁰ i li 1,028 8,159 528 ; 
Rwanda- - c u suc ee ¼( . 8 154 MOM "n 
BOB nce s dli ·¹w ſãſſſ ⁰⁰ydvd C 49 896 HN 
IP ENDE ⁵˙² .! ⁰ͥꝗꝑym y . ¿an mas 706 5,543 295 2,037 
Tukey EEE E EIA EEA E ͤ ⁵⁰⁰⁰y d ĩ E 52 393 7 47 
United Kingdom 14 103 26 185 
o TET . Nt 89 802 77 495 
7 ⁰¹ͤ¹· 11,752 91,195 7,178 46,748 


1Data may not add to totals shown because of independent rounding. 


Table 14.—U.S. imports for consumption of ammonium paratungstate, by country 
(Thousand pounds and thousand dollars) 


1981 1982 
Country Tungsten Tungsten 
content Value content Value 

FFP!!! ³·ꝛ·¹¹ ee es cee E 16 141 51 422 
ee ee a een I CRMAEUETS SONS CeO 743 6,585 941 7,109 
Germany, Federal Republic of. _ _ 49 444 192 1,873 
Span et ee ee 8 23 228 ane 1 
Korea, Republic of- „ 215 1.960 483 3,929 


OU hfe tee PPT 1,046 9,358 1,673 13,333 
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Table 15.—U.S. imports for consumption of ferrotungsten, by country 


(Thousand pounds and thousand dollars) 


1981 1982 
Country Tungsten Tungsten 
content Value content Value 

Il ͥ 5¹ͤt ³˙ͤ ee u NS 92 814 24 193 
ͤ;õ’ͥ Add 6mm... 8 16 144 16 135 
7%CCöÜ%d'd ³“ ↄ “dg. ee 17 167 pe Ec 
. Federal Republic of- - P-... 26 259 8 77 
BOUES nC y gfe FRI EX TUN 155 1,462 94 747 

8 )J Sa Ne oe a hak eS ete a a ( eget 19 74 "- M" 
United Kingdomnnununununnn- U U ͤ Le was 11 70 
Total ur un t L Zo xuc aus ed ee 325 3,020 153 1,222 


Table 16.—U.S. imports for consumption of miscellaneous tungsten-bearing materials 


(Thousand pounds and thousand dollars) 


1981 1982 
Product and country Tungsten Tungsten 
content Value content Value 
Other metal-bearing materials in chief value of tungsten: 
United Kingdom - - - - - - -- --------------------- 19 129 EY m 
Other eunte ec ue LL e A DA (3) 3 4 17 
TOL] cercle M rr ata E er o ft S te 19 132 4 17 
Waste and scrap containing not over 5096 tungsten: 
South Africa, Republic of... - - „ 364 217 = x 
Other, % G ⁰²:ꝝ1Aſ. 0B. w eh eee mq 164 2 15 
C7111 ͥͥͥͥ³A0ͤ⁰² m A ee 371 281 2 15 
Waste and scrap containing over 50% tungsten: 
Australia 5 ee Sas 17 126 4 20 
, e . Bs eyes 36 320 9 62 
JJ ³ðVA ð y y x 8 83 691 63 314 
JõĩõöÜ o. ] yd y ots yee PNIS 1 12 17 174 
A SS as aasan s a Da m a SSE ua 72 569 16 119 
Germany, Federal Republic offt 251 2,049 104 772 
rael — 4 s s uu; Z= a IL E S 445 ,220 658 3,831 
[se Moers 0 8 3 23 24 178 
/%%00õ ³˙¹ A A. E s 109 1.002 297 2,254 
Korea, Republic oꝶ-·UPUUMUUU—— „ 28 201 34 321 
Netherlands 70 598 128 645 
sa Silas Mua La 5 a 78 1078 75 755 
ingap ore —— , 
SWEdBl ² ² ů Rn. eta nt i LL e 22 193 12 T3 
United Kingdom... -- -----------------——- 241 1,812 239 1,566 
Oor o S ROCCO ES Su aR y ð E T3 ro 5 37 
l AA Ed e 1,488 12,162 1,687 11,154 
Unwrought en 5 allo oyi: in lumps, grains, and powders: 
German rmn Adan ic of ESE Ea fe nee eit A pee p 91 1,153 132 1,841 
Korea, publi POL. I et uu I VV uet. 211 3,127 856 3,868 
f d ee FM ee 9 111 12 135 
MEINER PON i ² ² ↄ d ON are ENON ĩðͤK CECA TET ERU 371 4,391 5,344 
Unwrought tungsten, ingots, and shot. - - - - -------------- (1) (1!) 1 
Unwrought tungsten, other 
Chii 22 u es Let IDE K uy = mer 3 21 331 
6 ⁵˙Ä˙.AVluuuuu..........k —-!ß vada au 3 48 (1) 5 
Total f ie ce re e 3 48 21 336 
Unwrought tungsten, alloys 
Chini a NT es ee we = = 70 810 
%%%%%ͤſ ...... 88 2 92 91 
Totals. n %⅛³”iwĩ! cU md 2 92 15 901 


See footnotes at end of table. 
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Table 16.— U.S. imports for consumption of miscellaneous tungsten-bearing materials 
—Continued 


(Thousand pounds and thousand dollars) 


1981 1982 
Product and country Tungsten Tungsten 
content Value content Value 
Proughi n tungsten:* 
/%%%ö§Ä5ê5ñ .. 8 17 584 14 484 
MEC Tad ĩ 75 901 10 66 
China o ee a E 8 28 322 e 
E A A E EE E EA E “I! 15 1,393 13 1,318 
Netherlands J) ðI“ y Z EE oa 5 80 4 
mmhh 8 8 () (?) 
United Kingdom - - - -- -- -------------—- 36 1315 3 72 
67ö·Üô ' · mV ...... ĩÜ1e. 8 2 97 4 124 
)).. ³ A A hg ELI ECL 186 4,089 48 22,255 
Uh AAA ee me sa 1 11 
Calcium bea gee 
Federal Republic off 610 26 622 
United! ingdom lc E E SE JJ ayna y mas EE um ae (4) 1 
EOC ace ee t Tulus 27 610 26 623 
Potassium tungstate _____________________-_--~--_- ais = 1 17 
Sodium tungstate: 
”ͥ.˙ð¹w . D s (1) 1 15 109 
Germany, Federal Republic of]! -- (1) 2 eg AS 
Total ⁰ —— rr P () 3 15 109 
Tu n carbide 
Belgium JJ% ³⅛ðW³Aͥ ³ ⁰ 15 272 36 575 
T: EEA NAVEM ͤ ⁵⁵²⁵ A re eee 66 708 62 642 
German Ae Republic of „ 125 1205 ° 7 150 
0 Dh ðV alae ee UE i 
Maxine. 825 2 z art M E E ok Fagen ĩͤ d UE 18 356 3 42 
Taiwan 2 necnon x 3 20 6 67 
r EET T9 7129 10 
/ §˙¹⁶0ᷣ am a clas E 151 10,374 798 9,390 
Other eee compounds: 
"——————————— ————— € 179 1643 732 4,597 
Other ———————Á——— € CO 1 113 4 57 
àꝙ&cdàꝙàꝓàyààꝙ)ꝙq ⁵ A md EA e 180 656 736 4,654 
Mixtures, organic compounds, chief value in tungsten 
J m i aa a ta ccc em E 2x 2 12 137 
e ee ee EE 5 83 4 66 
Totél a PY ay Ud Sas 5 83 16 203 
"Revised. 
1Less than 1/2 unit. 


2Data may not add to totals shown because of independent rounding. 
Estimated from reported gross weight. 
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Table 17.—U.S. import duties on all forms of tungsten 
TSUS Item Rate of duty effective Jan. 1, 1982 
No. Most favored nation (MFN) Non-MFN 
601.54 Tungsten ore 17 cents per pound on 50 cents per pound on 
tungsten content. tungsten content. 
603.45 Other metal-bearing materials 10 cents per pound on 60 cents per pound on 
in chief value of tungsten. tungsten content and tungsten content and 
4.8% ad valorem. 40% ad valorem. 
606.48 Ferrotungsten and ferrosilicon tungsten _ _ _ 8.8% ad valorem ____ _ _ _ _ 35% ad valorem. 
629.25 Waste and scrap containing by weight 6.6% ad valorem. __ _ _ _ _ 50% ad valorem. 
not over 50% tungsten. 
629.26 Waste and scrap containing by weight 4.2% ad valorem _ ___ _ _ _ Do. 
over 50% tun 
629.28 Unwrought tungsten, except alloys, 15 cents per pound on 58% ad valorem. 
in lumps, grains, and powders. tungsten content and 
12.5% ad valorem. 
629.29 Unwrought tungsten, i n ots, and shot 9.8% ad valorem __ __ _ _ _ 50% ad valorem. 
629.30 Unwrought tungsten, other 11.5% ad valorem _ _ _ _ _ _ 60% ad valorem. 
629.32 Unwrought tungsten, alloys. containing 6.1% ad valorem 35.596 ad valorem. 
by weight not over 50% tungsten. 
629.33 Unwrought tungsten, alloys, containing 11.5% ad valorem _ _ _ _ _ _ 60% ad valorem. 
by weight over 50% tungsten. 
629.35 Wrought tungsten. ---------------- 10.3% ad valorem _ _ _ _ _ _ Do. 
416.40 Tungsticacid. I - l l l l 13.3% ad valorem _ _ _ _ _ _ 55% ad valorem. 
417.40 Ammonium tungstate __  _ _ 12.1% ad valorem _ _ _ _ _ _ 49.5% ad valorem. 
418.30 Calcium tungstate. - - - - ------------ 10.8% ad valorem _ _ _ _ _ _ 43.5% ad valorem. 
420.32 Potassium tungstate |. _ _ L2- 19.4% ad valorem _ _ _ _ _ _ 50.5% ad valorem. 
421.56 Sodium tungstate ~ - - - LLL Loc 11.7% ad valorem _ _ _ _ _ _ 46.5% ad valorem. 
422.40 Tungsten carbide __ _ 5 cents per pound on 55.5% ad valorem. 
tungsten content and 
12.5% ad valorem. 
422.42 Other tungsten compounds 11.2% ad valorem _ _ _ _ _ _ 45.5% ad valorem. 
423.92 Mixtures of two or more inorganic „ o cu en Do. 
compounds in chief value of tungsten. 
WORLD REVIEW 


A meeting was held in Geneva, Switzer- 
land, during October by the Committee on 
Tungsten (COT) of the United Nations Con- 
ference on Trade and Development (UNCT- 
AD) in an effort to resolve a 19-year dead- 
lock between producing and consuming 
countries concerning the stabilization of the 
world tungsten market. No agreement was 
reached by COT, but it recommended that 
another meeting be convened in 1983 and 
requested the UNCTAD Secretariat to pre- 
pare recycling and substitution studies for 
the session. 

Bolivia.—The Anschutz Corp. through its 
subsidiary, Churquini Enterprises Ltd., was 
developing a major mine in a large tungsten 
deposit, the El Chicote Grande, about 150 
miles southeast of La Paz. Production in 
1982 was from a small rehabilitated vintage 
mill with a capacity of about 20 metric tons 


of concentrate per month. Maximum pro- 
duction from 100,000 metric tons of ore per 
year was expected to be reached in late 1983 
or 1984, after a new mill goes into operation 
at a capacity of 500 to 1,000 metric tons of 
ore per day. 

Canada.—The mine and mill operated by 
Canada Tungsten Mining Corp. Ltd. at 
Tungsten, Northwest Territories, the larg- 
est tungsten mine in the market economy 
countries, produced 6.3 million pounds of 
tungsten, an increase of 43% from that of 
1981. Production was cut in the latter part 
of the year owing to low prices and decreas- 
ed demand. Recovery was 86.6% from 
361,000 tons of ore at a grade of 1.28% WO, 
Ore reserves were reported by the company 
to contain 55 million pounds of tungsten at 
yearend.? 

Development of the Mount Pleasant 


874 


MINERALS YEARBOOK, 1982 


Table 18.—Tungsten: World concentrate production, by country! 
(Thousand pounds of contained tungsten? 


em < am < “< s — 2 ame s ———— —— — ee we oe ce ce ce ce ce <= = «= 


Korea, North® ____________________-___- 


United Kingdom® 
“maqa State T U o S ZS Z ce ͤ K ALL 


*Estimated. Preliminary. ‘Revised. 
1Table includes data available through June 23 


1978 1979 1980 1981P 1982* 
214 130 77 132 
5,968 7.039 7.928 7.754 35,706 
2,099 3,298 3,296 3,197 3,100 
5,373 5,445 6,023 6,127 35,587 
11,376 12,057 1.931 2,751 2,400 
1,038 1,526 1,814 1,819 31,861 
4 bys Em M E 
5,046 5,126 7,010 4,393 $6,496 
25,400 ,900 33,100 29,800 ; 
175 175 175 175 175 
1,340 71,301 1,272 1,303 1,320 
46 140 49 40 355 
1,709 1,645 1,473 1,470 31,400 
4,140 4,140 4,850 4,850 4,850 
5,910 5,981 6,034 5,825 34.923 
182 160 31 77 130 
516 556 586 580 3218 
330 360 330 a za 
2 1187 9 11 11 
1,283 1,243 1,210 1,149 31,896 
12.416 73,060 3,457 3,075 3,000 
1849 1,113 950 1,149 1,100 
789 869 983 963 970 
699 1818 721 818 3606 
7,026 4,026 3,560 2,668 31,888 
l "123 211 337 330 
240 140 40 40 40 
18,700 19,200 19,200 19,500 19,800 
143 146 150 110 110 
6,896 6,643 6,072 7,948 33,354 
326 247 159 3 300 
287 243 198 120 110 
"101,537 "106,937 112,899 108,481 98,926 


, 1983. 
nversion factors: WOs to W, multiply by 0. 7931; 60% WOs to W, multiply by 0.4758. 


*Reported 


ported figure. 
*Production of Brandberg West Mine of South West Africa Co. Ltd. ceased in mid-1980. 


tungsten-molybdenum mine, in Charlotte 
County, New Brunswick, was completed, 
but its opening was delayed until mid-1983 
because of poor market conditions. The joint 
venture between Billiton Canada Ltd. and 
Brunswick Tin Mines Ltd. is expected to 
produce concentrate containing 3.2 million 
pounds of tungsten and 1.3 million pounds 
of molybdenite (MoS;) from a 2,200-ton-per- 
day mill. Minable ore reserves were placed 
at 57 million pounds of tungsten in ore 
grading 0.39% WO; and 0.204% MoS,. 

A feasibility study was made of the 
MacTung tungsten deposit near MacMillian 
pass along the Yukon-Northwest Territories 
boundary by AMAX through its subsidiary, 
AMAX of Canada Ltd. The target date for 
production from a 1,000-ton-per-day mine- 
mill complex was late 1986 or later. Re- 


serves were placed at 63 million tons of ore 
at the grade of 0.95% WO; or 950 million 
pounds of tungsten, the largest known de- 
posit in the market economy countries. 

United Kingdom.—AMAX Exploration of 
U.K. Inc. and Hemerdon Mining and Smelt- 
ing (U.K.) Ltd. planned to construct a 
tungsten-tin mine and mill near Plymouth, 
Devon County. The expected annual capaci- 
ty was 4.4 million pounds of tungsten in 
concentrate and 450 tons of tin. The goal for 
opening has been delayed beyond 1985 and 
is dependent on government approval and 
favorable economic conditions. Minable ore 
reserves were placed at 130 million pounds 
of tungsten. 


Physical scientist, Division of Ferrous Metals. 
"Canada Tungsten Mining Corp. Ltd. 1982 Annual 
Report. 12 pp. 
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Table 19.—Tungsten: World concentrate consumption, by country! 
(Thousand pounds of contained tungsten) 


Country” 1979 1980 1981” 1982* > 
Reported consumption: 
hh ³ÜOt² eid ALLEE s 93 168 220 320 
Austria ———4õ4k4444 444 rg 024 8,413 7,216 5,915 
Canada. 2 ums 8 *660 “660 4660 500 
joo. «² ]² ĩ˙.ꝙ ⁵ DENSIS NN 2,112 1,854 1,508 1,500 
Japan ah sn a a s Li eie re i OR ce 5,112 6,462 4,934 4,600 
Korea, Republic oů ff 8,219 8,161 8,953 8,500 
J777//Äö;Üõ⁵⁸Ü:f A dym. ð d 2 egg egg egg 50 
Portugal. xe Rad ſ A re r472 454 350 
Cf ]˙ꝛ¹ꝛ EE EA S EE 4,049 4,151 3,157 1,543 
United Kingdom 77 ⁵ le toh ne, cum uma 3,446 3,228 1.988 809 
United States 21,589 20,432 21,692 9,935 
Apparent consumption:* 

11111111 ] Ü¹.i¹. ETNA 192 42 44 126 
Belgium- Luxembourg €220 €220 20 20 
Brai oeenn aaa a 1,892 1,226 758 1,000 
Chinar os yeah ese uk yd k 5,500 10,000 10,500 10,000 
Czechoslovakia 2, 900 2,900 2,900 2,900 
German Democratic Republic? ___ _ 600 600 600 600 
Germany, Federal Republic off 4,854 3,805 2,972 1,900 
ÄÄÜ˙“wiA n e Lente h EE rt S E Sa 1,320 1,320 1,320 1,320 
| 17s | oon o ͥͥͥͥ y yd ELE 600 600 
| HECHO yy k. k y 155 200 90 100 
Korea, North? 3 L _ L LLL 222 Ll 2222222 a 3,500 3,500 3,500 3,500 
Netherlands__________________________________- 437 4880 880 660 
FFH o ⁵˙oꝛ¹¹ààͥ ͥͥ ͥͥ ͥ ⁰³⁰¹vA¹ ⁰⁰ Ae AUT 3,395 1,947 944 1,200 
South Africa, Republic oſf?r:f!k! ?!!! 550 550 550 550 

i TR "HDTV PE 317 302 98 100 
WS SRY S u S uu dd te 30,500 35,000 35,000 35,000 
Total uu cC ™106,896 112,263 106,702 88,658 


*Estimated. Preliminary. ‘Revised. 

1Source, unless otherwise specified, is the Quarterly Bulletin of the UNCTAD Committee on Tungsten: Tungsten 
Statistics. V. 17, No. 1-2, January-April 1983, 54 pp. 

2In addition to the countries listed, Bulgaria, Denmark, Finland, Israel, Norway, Romania, Switzerland, and 
Yugoslavia may consume tungsten concentrate, but consumption levels are not Ti ported, and available general 
information is inadequate to permit formulation of reliable estimates of consumption levels. 

3Estimated by U.S. Bureau of Mines. 

4Production plus imports minus exports. Fọr a few countries where data were available, variations in stocks were used 
in determining consumption. 
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Vanadium 


By Peter H. Kuck! 


The year 1982 was traumatic for the 
world vanadium industry. Consumption of 
vanadium plummeted during the second 
quarter as a result of the general world 
recession and remained depressed for the 
remainder of the year. Cutbacks in the 
production of virtually all types of steel 
caused stocks of ferrovanadium and related 
vanadium-carbon ferroalloys to rise at con- 
version plants in Western Europe and 
North America. At the same time, steel 
plants, foundries, and other consumers re- 
duced their stocks of ferrovanadium to un- 
precedented levels as a cash conservation 
rneasure. 

In the United States, ferrovanadium con- 
sumption was the lowest since 1963 because 
of cutbacks in the automotive, machinery, 
and construction industries. Domestic ferro- 


vanadium producers were especially hurt 
by the postponement of oil exploration pro- 
grams and the subsequent drop in sales of 
oil country tubular goods. Decreased orders 
for commercial aircraft and industrial 
equipment fabricated from titanium al- 
loys led to a sharp drop in demand for 
vanadium-aluminum master alloys, further 
weakening the market for vanadium pent- 
oxide. Vanadium oxide producers in the 
United States attempted to restore the bal- 
ance between supply and demand by either 
closing mines and mills, or curtailing by- 
product extraction operations. At yearend, 
four of the nine domestic facilities that had 
recovered vanadium oxide in 1981 were 
shut down. The remaining five operated far 
below capacity. 


Table 1.—Salient vanadium statistics 
(Short tons of contained vanadium unless otherwise specified) 


1978 1979 1980 1981 1982 
United States: 
Production: 
Ore and concentrate: 
Recoverable vanadium!__________________ 4,272 5,520 4,806 5,126 4,098 
f ß thousands. $56,776 $73,892 $64,370 $71,496 $52,577 
Vanadium oxides recovered from ore?____________ 5,204 5,158 5,506 6,368 4,867 
Vanadium oxides recovered from petroleum residues 1,097 1,017 1,520 1,900 1,518 
Consumption 6,630 6,719 6,139 6,863 3,496 
Exports: 
Ferrovanadium (gross weight) 1,309 880 803 435 326 
Ore and concentrate 191 101 46 56 57 
Vanadium pentoxide, anhydride (gross weight 1,239 630 724 346 1,582 
Other compounds (gross weight?:: 316 190 61 361 
Imports (general): 
Ferrovanadium (gross weight 535 138 328 1,236 855 
Ores, slags, residues 2,234 2,442 1,786 2,435 1,112 
Vanadium pentoxide, anhydride _____________-_~_ 656 907 856 354 129 
World: Production from ores, concentrates, slags ---------- 33,719 37,311 38,281 P38,683 936,498 


*Estimated. Preliminary. 


!Recoverable vanadium contained in uranium and vanadium ores and concentrates received at mills, plus vanadium 
recovered from ferrophosphorus derived from domestic phosphate rock. 

Produced directly from all domestic ores and ferrophosphorus; includes metavanadates. 

Includes vanadium recovered from ashes and spent catalysts. 
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Vanadium mining operations were halted 
in Australia and Norway because of the 
depressed price for pentoxide. Even dis- 
counted material from China was withheld 
from the European market when the spot 
price for metallurgical-grade pentoxide 
plunged during the fourth quarter from a 
general break-even point of about $2.10 per 
pound V. O,. to $1.20 per pound. 

Domestic Data Coverage.—Domestic pro- 
duction data for vanadium are developed by 
the Bureau of Mines from four voluntary 
surveys of U.S. mills and processing facili- 
ties. All 21 of the plants or mills canvassed 
in 1982 responded. Supplemental informa- 
tion was provided by three power generat- 
ing stations. Data on uranium-vanadium 
mining operations are obtained from an 
independent survey conducted by the De- 
partment of Energy. More than 70 mines in 
the United States reported production or 
shipments of vanadium-bearing ores in 
1981. 

Legislation and Government Pro- 
grams.—The National Defense Stockpile 
goals of 1,000 short tons of vanadium con- 
tained in ferrovanadium and 7,700 tons of 
vanadium contained in vanadium pentoxide 
remained in effect throughout the year. 
These goals were established by the General 
Services Administration on May 1, 1980. As 
of December 31, 1982, U.S. Government 
inventory consisted of 541 tons of contained 
vanadium in the form of pentoxide and 2 
tons of vanadium metal. 

In December, the Environmental Protec- 
tion Agency published final regulations un- 
der the Clean Water Act dealing with the 
discharge of wastewater from vanadium 
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mining and milling operations.? A distinc- 
tion was made between operations that 
process ore solely for vanadium, and those 
that recover vanadium as a byproduct of 
uranium mining or milling. Under these 
new rules, the concentration of uranium in 
mine drainage must be less than 4 milli- 
grams per liter per day and average less 
than 2 milligrams per liter per day for 30 
consecutive days. Upper limits were also 
specified for the concentration of zinc, arse- 
nic, radium, and several other elements in 
the wastewater. Limitations on the concen- 
tration of vanadium were still under re- 
view. No discharge of process wastewater 
wil be permitted from new uranium- 
vanadium mills or in situ leaching oper- 
ations. 

The Bureau of Mines has been investigat- 
ing techniques for recovering vanadium and 
uranium from phosphate beneficiation 
tailings.* The results of bench-scale roasting 
and acid leaching studies on tailings from 
southeastern Idaho containing 0.20% to 
0.25% vanadium suggest that this approach 
could lead to recovery of 80% of the vana- 
dium. If an economic method were devel- 
oped, phosphate tailings in Idaho, Montana, 
and Utah could yield as much as 5,500 tons 
of vanadium per year. The Bureau also 
continued research on the extraction of 
vanadium from low-grade uranium ores of 
the Colorado Plateau and Wyoming.‘ Work 
to date has focused on sulfuric acid leaching 
of sandstone containing authigenic carbona- 
ceous material and carnotite. Several tech- 
niques were being evaluated, including 
agitation leaching, pugging,  salt-roast 
leaching, and autoclave leaching. 


DOMESTIC PRODUCTION 


Mine production of vanadium declined 
sharply in 1982 because of plummeting 
demand for ferrovanadium by the hard- 
pressed United States and Canadian steel 
industries. Colorado was the leading pro- 
ducing State, followed by Utah and Idaho. 
In Colorado and Utah, the vanadium was 
obtained as a coproduct from the mining of 
uraniferous sandstones on the Colorado 
Plateau. In Idaho, pentoxide was produc- 
ed from vanadium-bearing ferrophosphorus 
by Kerr-McGee Chemical Corp. at Soda 
Springs. The ferrophosphorus was a by- 
product of nearby elemental phosphorus 
plants. 

The depressed market for uranium added 
to the problems of the domestic vanadium 


industry by making most coproduct mining 
and milling operations on the Colorado 
Plateau unprofitable. In New Mexico, the 
number of uranium producers dropped from 
15 in 1980 to 2. No byproduct vanadium 
production was reported for New Mexico for 
the first time in 27 years. More than 300 
workers involved in the extraction of vana- 
dium and uranium on the Colorado Plateau 
were laid off during the first quarter of 
1982; another 250 were let go in November. 
By the end of 1982, almost 60% of the 
normal plateau work force of 1,500 were 
unemployed. 

In April 1982, Union Carbide Corp. sus- 
pended production of vanadium liquor and 
yellowcake (U;O4) at its Uravan mill in 
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Montrose County, Colo., primarily because 
of reduced demand for uranium. Two 
months later, the company closed its vana- 
dium mine and mill near Hot Springs in 
Garland County, Ark. Both facilities re- 
mained closed for the remainder of the 
year. The Arkansas facility was capable of 
recovering 5,000 to 7,500 tons of a modified 
vanadium oxide per year from vanadiferous 
clays. The Uravan mill had been processing 
various types of carnotite-tyuyamunite and 
montroseite-uraninite ores from the King 
Solomon, the Burro, and at least 30 other 
underground mines in the Uravan Mineral 
Belt. The mill which has a daily feed 
capacity of 1,270 tons of ore, had been the 
major source of vanadium liquor for the 
company's finishing operations at Rifle in 
Garfield County, Colo. In December, produc- 
tion of vanadium pentoxide was halt- 
ed at Rifle after feedstocks of vanadium 
liquor became exhausted. However, one- 
half of the 34 employees at Rifle were 
retained to ship stockpiled oxide and per- 
form plant maintenance. 

In January 1982, Atlas Corp. cut back 
operations at its uranium-vanadium mines 
and mill in southeastern Utah. The compa- 
ny shut down the uranium alkaline leach 
circuit at its Moab mill, but continued to 
process carnotite ore for vanadium and 
uranium through the more economical, 
Strong acid leach circuit. The numbers of 
workers at the Moab mill, which is located 
in Grand County, dropped from 267 in 1981 
to 167 in 1982. Atlas was able to keep its 
Velvet and Pandora Mines in San Juan 
County operating throughout the year be- 
cause of the high ore grades, but was forced 
to keep its Snow and Probe Mines in Emery 
County on standby. In August, the company 
acquired the rights to the Bullfrog uranium 
properties in Garfield County from the 
Exxon Minerals Co. Atlas agreed to pay 
royalties to Exxon on future uranium pro- 
duction from the properties and planned to 
use the ore to feed the Moab mill. The 
Bullfrog properties are located on the south- 
ern flank of the Henry Mountains near the 
Tony M Mine operated by Plateau Re- 
sources Ltd. in Shootaring Canyon. A large 
part of the vanadium-uranium mineraliza- 
tion in the Henry Mountains Basin occurs 
as carnotite, tyuyamunite, and montroseite 
in Jurassic sandstones and mudstones. 

Energy Fuels Nuclear Inc., continued to 
recover vanadium and uranium at its White 
Mesa mill 6 miles south of Blanding, Utah. 
The mill, which commenced operations in 
October 1980, was being operated at a great- 
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ly reduced rate because of weak market 
conditions. In the interim, high-grade ura- 
ninite ore for the White Mesa mill was 
being stockpiled at the Hack Canyon Mine 
in the Arizona Strip north of the Grand 
Canyon. 

After 3 years of public hearings and 
environmental studies, the Colorado De- 
partment of Health issued a radioactive 
materials license to Pioneer Uravan Inc., 
for the construction of a uranium-vanadium 
processing mill in San Miguel County, Colo. 
Pioneer, however, was forced to postpone its 
mill construction plans indefinitely because 
of the recession. The 1,000-ton-per-day mill 
was to have been built northeast of Slick 
Rock in Disappointment Valley and would 
have produced about 500 tons of yellowcake 
and 2,000 tons of vanadium pentoxide annu- 
ally from ores mined in the Uravan Mineral 
Belt. In Fremont County, Cotter Corp. kept 
the vanadium recovery circuit at its Canon 
City mill closed throughout 1982, but con- 
tinued to ship pentoxide from stocks. 
Vanadium-poor uraninite ore from the com- 
pany's Schwartzwalder Mine in Jefferson 
County was being used as feed for the 
uranium circuit. 

The pentoxide recovered from imported 
vanadium-bearing materials and vanadium 
recovered directly as ferrovanadium from 
slags and residues, regardless of source, are 
not included in tables 2 or 3. In recent 
years, feed materials of foreign origin in 
these two categories have included iron 
slags from Chile, China, and the Republic of 
South Africa as well as utility ashes, spent 
catalysts from refineries, and a variety of 
petroleum residues. U.S. production from 
petroliferous materials in 1982 totaled 1,513 
tons of contained vanadium, 2096 less than 
the 1,900 tons for 1981. 

Pentoxide concentrates were produced as 
a byproduct of the burning of Venezuelan 
and other Caribbean residual oils at a 
number of power-generating stations in the 
Eastern United States. Long Island Light- 
ing Co. (LILCO) recovered high-grade ash 
containing 773 tons of pentoxide in 1982, 
compared with 681 tons in 1981. The New 
York utility operated two oil-fired power 
stations in Suffolk County, one at North- 
port and the other at Port Jefferson. LILCO, 
Florida Power Corp., and at least two other 
utilities on the Atlantic seaboard were in- 
vestigating methods of solidifying and up- 
grading furnace washing sludges that con- 
tain 15% to 25% V.0s. The closure of the 
vanadium extraction plant at Bartlesville, 
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Okla., in November 1982 has created a 
disposal problem for these low-grade 
sludges. The Bartlesville plant, owned by 
Somex Ltd. (a subsidiary of Phibro-Salomon 
Inc), was hurt by declining vanadium 
prices and was not expected to reopen. 

Hall Chemical Co. of Wickliffe, Ohio, 
announced plans to construct a catalyst 
reclamation facility near Mobile, Ala. The 
facility would recover vanadium, cobalt, 
and other transition metals from hydro- 
treating and hydroforming catalysts used in 
the refining of high-sulfur crude oil. The 
$40 million project was scheduled for com- 
pletion in the spring of 1984. Gulf Chemical 
& Metallurgical Co., a division of Associated 
Metals & Minerals Corp., was also in the 
process of expanding the capacity of its 
catalyst reclamation facility near Freeport, 
Tex. Gulf Chemical extracts the vanadium 
"poison" from spent cobalt and molybde- 
num catalysts supplied by oil refineries and 
petrochemical plants and converts the met- 
al into fused pentoxide. 

Production of ferrovanadium and propri- 
etary vanadium-iron-carbon additives de- 
clined dramatically during the second half 
of the year as a result of near-depression 
conditions in the U.S. steel industry. All six 
of the ferrovanadium producers listed in 
table 4 were affected by the massive cut- 
backs in crude steel production. In addition, 
the general world recession had an adverse 
effect on vanadium chemical production. 
Producers of primary vanadium chemicals 
included Foote Mineral Co. Cambridge, 
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Ohio; Stauffer Chemical Co., Weston, Mich.; 
and Union Carbide, Niagara Falls, N.Y. 
Vanadium oxytrichloride and vanadium 
tetrachloride were the two ranking chemi- 
cals after pentoxide. 


Table 2.—Mine production and recoverable 
vanadium of domestic origin produced in 
the United States 


(Short tons of contained vanadium) 


Mine Recover- 
Year produc- able 

tion! vanadium? 
/ 4,446 4,272 
9 19..ö· 8 5,841 5,520 
1980 2 2: oi 5,832 4,806 
VOB) eee ta aste etes 5,852 5,126 
1982 ou eue cux cent yu kasuq Sas: 4,093 4,098 


! Measured by receipts of uranium and vanadium ores 
and concentrates at mills, vanadium content. 
verable vanadium contained in uranium and vana- 
dium ores and concentrates received at mills, plus vana- 
dium recovered from ferrophosphorus derived from domes- 
tic phosphate rock. 


Table 3.— Production of vanadium oxides 


in the United States! 
(Short tons) 
Gross Oxide 

Year weight content? 
1978 As utc Po fo ees 9,785 9,290 
1979 ___ 888 10,338 10,279 
1980______ 10,048 9,829 
f ee S de a 11,866 11,367 
198054. 12 L L ED aS 8,850 8,689 


1Produced directly from all domestic ores and ferrophos- 
phorus; includes metavanadates. 
2Expressed as equivalent V2Os. 


CONSUMPTION, USES, STOCKS 


Reported domestic consumption of vana- 
dium declined 49% in 1982 and was lower 
than that of any year since 1963. The 
primary cause of the decline was a slump in 
U.S. steel production unequaled since the 
1930-34 depression. Every vanadium end- 
use category exhibited a decrease in con- 
sumption. 

As in 1981, approximately 86% of the 
vanadium was consumed by the iron and 
steel industry as ferrovanadium or related 
vanadium-carbon ferroalloys. This depend- 
ence on the iron and steel industry created 
a difficult marketing situation for the six 
domestic ferrovanadium producers. Several 
factors accentuated the slide in consump- 
tion of ferrovanadium. First, almost 53% of 
the Nation's steelmaking capacity was idled 


by mid-1982 because of cutbacks in the 
automotive, machinery, and construction 
industries. Second, a worldwide oil surplus 
forced the petroleum industry to sharply 
curtail its exploration and development 
programs at a time when steel mills and 
service centers were already carrying large 
inventories of microalloyed pipe and other 
oilfield supplies. Third, domestic steel mills 
and foundries restricted purchases of most 
ferroalloys and reduced their ferroalloy 
stocks to unprecedented levels to ease their 
cash flows. Fourth, steel cutbacks through- 
out the European Communities, low-priced 
imports of both ferrovanadium and vana- 
dium-bearing specialty steels, and a strong 
dollar intensified competition in the al- 
ready weakened U.S. ferrovanadium mar- 
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ket. 

Demand for vanadium in titanium alloys 
decreased significantly because of cutbacks 
in commercial aircraft production. Boeing 
Commercial Airplane Co., for example, 
received only 108 new orders for aircraft in 
1982, compared with 224 in 1981. Ti-6Al-4AV 
alloy, which has been used in jet engines 
and other aircraft parts for more than two 
decades, accounted for more than one-half 
of the titanium-based alloy market in 1982. 
Two newer alloys, Ti-10V-2Fe-3Al and 
Ti-15V-3Cr-3Al-3Sn, were being extensively 
evaluated for the next generation of com- 
mercial airliners. Forgings of Ti-10V-2Fe- 
3Al have already been used in some compo- 
nents of the new Boeing 757 and 737-300 
jetliners.5 

Consumption of ammonium metavana- 
date, granular pentoxide, and other vana- 
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dium chemicals for catalysts declined by 
almost one-half because of continuing cut- 
backs in the production of sulfuric acid, 
adipic acid, and maleic anhydride. The new 
maleic anhydride plant being completed for 
the Monsanto Co. at Pensacola, Fla., will 
utilize butane as feedstock instead of the 
traditional benzene. The butane process 
will reportedly employ a new proprietary 
vanadium catalyst that has a higher V. O. 
content than the previous 2V4,0,:MoO; 
benzene catalyst.* 

In addition to the consumers' stocks 
shown in table 5, producers' stocks of vana- 
dium as fused oxide, precipitated oxide, 
metavanadates, metal, alloys, and chemi- 
cals totaled 5,222 tons of contained vana- 
dium at yearend 1982, compared with 4,030 
tons at yearend 1981. 


Table 4.—Producers of vanadium alloys or metal in the United States in 1982 


Producer Plant location Product! 
Cabot Corp., Engineered Products Group - - ------— Boyertown, fra 
as ss asna SS aY umu n 2 a Sayan os mz Henderson, Ry VA] and ZrVAl. 

| ois A re se E um Wenatchee, Wasen 
Engelhard Corp., Minerals & Chemicals Div Strasburg, va FeV. 
Foote Mineral Co., Ferroalloys Di vv Cambridge, Ohio FeV and Ferovan.? 
Metallurg, Inc., Shieldalloy Corrs Newfield, N. FeV. 
Pesses Co., The- aa Pulaski, Pa... FeV and VAI. 
Reading Alloys, Inc __________________-_-_ Robesonia, fa Do. 
Teledyne, Inc., Teledyne Wah Chang, Albany Div Albany, Oreg 


Carvan? and Nitrovan.? 
FeV and VAI. 


Marietta, Ohio? _______ 


Union Carbide Corp., Metals iu 
Do Niagara Falls, N.Y X 


— — ae an . — ee — — eee wee eee  — — — — 


!FeV, ferrovanadium; V, vanadium metal; VAI, vanadium aluminum; ZrVAl, zirconium vanadium aluminum. 
?Registered trademarks for proprietary products. 


Union Carbide Corp. sold the plant to Elkem Metals Co. in 1981. However, Elkem has been converting vanadium oxide 
at Marietta for Union Carbide on a toll basis. 


Table 5.—Consumption and consumer dier of vanadium materials in the United States, 
y type 
(Short tons of contained vanadium) 


1981 1982 

Type Consump- Ending  Consump- Ending 
tion stocks tion stocks 
Ferrovanadium! ___________________________________ 5,941 548 2,995 280 
6ʒ So ies ochre q ae Sei ð . Soe E 40 10 29 14 

Ammonium metavanadate _____________________________ 21 7 6 
Other L ot au uec t uw es tt c DE LUN e RA iu 861 118 466 81 
TTT ³ꝛ¹¹.]. ⁰˙-mm A m Z 6,863 683 3,496 326 


Includes other vanadium-iron-carbon alloys. 


2Consists principally of vanadium-aluminum alloy, plus relatively small quantities of other vanadium alloys and 
vanadium metal. 
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Table 6.—Consumption of vanadium in the United States, by end use 
(Short tons of contained vanadium) 


End use 


Steel: 


A ralloys 
(excluding steels and superalloys): 
tting and wear-resistant materials 


Nonferrous alloys 


— — a WDR P Ó———p — — 


Welding and alloy hard-facing rods and materials _ _ — _ _ 


W Withheld to avoid disclosing company proprietary data; included with "Miscellaneous and unspecified.”’ 


Includes magnetic alloys. 
2Includes pigments. 


PRICES 


The Metals Week price quotation for 
domestic 98% fused vanadium pentoxide 
(metallurgical-grade) at the beginning of 
1982 was $3.35 to $3.65 per pound V.O, f.o.b. 
mill. This price spread was established on 
May 15, 1981, and remained in effect 
throughout all of 1982. However, consider- 
able discounting of metallurgical-grade ma- 
terial occurred during the fourth quarter 
of 1982 when domestic steel production 
plummeted. 

In Western Europe, the spot price spread 
for metallurgical-grade pentoxide fell stead- 
ily from $2.65-$2.85 per pound to $1.20-$1.40 
because of the worldwide steel recession, 
consumer inventory reductions, and the 
continuing availability of material of Chi- 
nese and South African origin. In early 
August, Highveld Steel and -Vanadium 
Corp. Ltd. was forced to suspend its list 
price of $3.14 per pound V.O; c.i.f. for 98% 
minimum fused pentoxide from the Repub- 
lic of South Africa. Two months later, 
Highveld reinstated its pentoxide quotation 
at $2.40 per pound. At yearend, metal- 
lurgical-grade spot prices in Europe were 
well below the break-even cost for most 
producers. 

In April, the Metals Week price spread 
for technical air-dried vanadium pentoxide 
(chemical grade) was expanded from $4.10- 
$4.57 per pound to $4.10-$4.94 when both 
Union Carbide and Foote announced price 


increases for various chemical grades of 
pentoxide. On April 1, Union Carbide in- 
creased its price for technical granular from 
$4.49 to $4.94 per pound V;O, The new 
price for Union Carbide's high-purity gran- 
ular was $7.15 per pound. Foote put the 
following price schedule into effect on April 
15. 


V (as V20s) New price 

Grade percent per pound 
Technical air dried 98.8% $4.94 
Purified 99.8 9.46 
C. P. yellow air dried 99.9 14.65 


On July 1, Foote and Shieldalloy Corp. 
reduced the prices of their ordinary grades 
of ferrovanadium to remain competitive 
with aggressively priced imports. Foote low- 
ered the price of its 40% V minimum 
Ferovan from $7.75 to $7.50 per pound of 
contained vanadium. Shieldalloy, a division 
of Metallurg Inc. announced an identical 
price reduction for its “Standard” ferrova- 
nadium. The Metals Week price quotation 
for the 70% to 80% V grade of ferrovana- 
dium made by Engelhard Corp., Foote, 
Shieldalloy, and Union Carbide remained 
unchanged at $8.50 per pound of contained 
vanadium. On September 23, Union Carbide 
lowered its price for Carvan (82% to 86% V) 
from $7.75 to $7.36 per pound of contained 
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vanadium. The company also reduced the 
price of Nitrovan from $7.90 per pound of 
contained vanadium to $5.88 per pound of 
alloy. Union Carbide made the price cuts in 
response to declining domestic steel produc- 
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tion, increasing competition from imports of 
European ferrovanadium, and the earlier 
price reduction on July 1 by its two major 
competitors, Foote and Shieldalloy. 


FOREIGN TRADE 


A strong dollar combined with declining 
steel production in Canada and the Europe- 
an Communities caused U.S. exports of 
ferrovanadium to decline in 1982 for the 
fourth consecutive year. Exports of ferrova- 
nadium totaled 326 tons (gross weight), 25% 
less than the 435 tons for 1981. The average 
declared value for the ferrovanadium was 
$5.27 per pound of alloy, compared with 
$5.06 for 1981. Cutbacks in U.S. ferrovana- 
dium production forced domestic pentoxide 
producers to cultivate new customers in 
developing countries and to compete more 
aggressively in traditional overseas mar- 
kets such as Japan. Exports of vanadium 
pentoxide (anhydride) totaled 1,582 tons 
(gross weight), a fourfold increase over the 
346 tons of 1981. 

The dramatic cutback in U.S. steel pro- 
duction and price reductions by domestic 
ferroalloy producers during the second half 
of 1982 weakened demand for imported 
ferrovanadium. The Belgium-Luxembourg 
Economic Union replaced Canada as the 
leading supplier and accounted for 41% of 
the imported alloy in terms of contained 
weight. Imports of vanadium pentoxide 
(anhydride) declined for the third consecu- 
tive year as a result of unprecedented cut- 
backs at domestic ferrovanadium conver- 
sion facilities and a depressed market for 
vanadium catalysts. The Republic of South 


Africa remained the principal source of 
imported pentoxide, with Finland a distant 
second. Imports of pentoxide from China 
were negligible in 1982. 

Imports of vanadium contained in slags, 
residues, and ashes totaled 1,112 tons, a 
54% decrease from 1981 imports. Almost 
one-half of this material was slag produced 
in the Republic of South Africa from 
Bushveld titaniferous magnetite ores. No 
slags were received from either China or 
the Huachipato steelworks in Chile. The 
closure of the Phibro vanadium extraction 
plant in Oklahoma and an oversupply of 
petroleum residues, utility ashes, and spent 
catalysts along the Atlantic seaboard limit- 
ed the importation of similar vanadiferous 
material from Italy, Venezuela, and the 
West Indies. 

Potassium vanadate imports amounted to 
42 tons (gross weight), of which 23 tons 
came from the United Kingdom and 19 tons 
from the Federal Republic of Germany. In 
addition, 5 tons of ammonium vanadate 
were received from the United Kingdom. 
Imports classified as “Other vanadium com- 
pounds” totaled 128 tons (gross weight), of 
which 106 tons came from the United King- 
dom. Imports of unwrought vanadium met- 
al were relatively minor and totaled slightly 
more than 3 tons. 


Table 7.—U.S. exports of vanadium in 1982, by country 
(Thousand pounds and thousand dollars) 


v . Vanadium compounds 
Ferrovanadium and concentrate Lib iad 
Country (gross weight) (vanadium content) 5 Other! 
— — — anhydride 
tit Value ntit Value — 

* e š Quantity Value Quantity Value 
Argentinnaanmanann us — TM us 8 14 E ae 
Australian om zi NM IN 100 181 (2) 1 
Austria ED 8 x S 44 99 
Belgium- Luxembourg 88 390 eee E 1,079 1,505 E = 
Brazil W 22 S 2 2252 NS D SO T8 234 (?) 3 
Canada oS to _ 269 1,826 i zt 105 318 37 256 
Chile 62 238 s o oie os aL ae __ E 1 2 (2) 4 
Colombia 2 15 == SA 3 6 | 
Czechoslovakia mt. "e T E 33 49 
Ecuador =; n s om — 22 13 

000 ͤ K 19 81 caus un 

Franggee m zd e = 48 160 


See footnotes at end of table. 


884 MINERALS YEARBOOK, 1982 


Table 7.—U.S. exports of vanadium in 1982, by country —Continued 
(Thousand pounds and thousand dollars) 


Vanadium compounds 


Ferrovanadium Vanadium ore, (grons weight) 
Country (gross weight adi tent) Pentoxide 1 
dine dida (anhydride) Other 


tity Val ntit 171717. S 
Quantity ue | Quantity ue — Quantity Value Quantity Value 


Germany, Federal Republic of Zt s 91 506 1 6 19 18 
Honduras ______________ EN __ w N M 8 a 22 29 
Iceland________________ (3) 2 "mo "n M UN o NA 
Indonesia 26 100 = — 26 80 PRU AE 
rien 2 NUR 8 35 — v = s 8 
JF Ae P PE ee 97 459 — Da 746 1,954 529 720 
Korea. Republic of 38 147 Box E 1 1 8 wes 
Malaysia_ FCC A es e 11 25 sah == 
Mexickc oo ier ti 28 120 73 226 s 8 
Morocco ooo EN "E eS M 3 em EN 
Netherlands oa mre MN ES 505 1,393 en T 
New Zealand .. .. ..... T" St mx E 11 NK zie 
Pakistans ates soe cm a 9 16 = c" 
Philippines S es aes Me 9 30 » c 
South Africa, Republic of- heres er -— S= 189 350 T n 
STC ee s m ae B aes A ed (2) 2 
ween rf. E NN 44 165 aoe an us M" (2) 2 
Taiwan________________ . MN EE E 37 61 eas ERA 
Trinidad and Tobago 13 62 Hc 8 e 2 — 
DIE oe os N PR 8 PT NM 20 60 A ae 
United Arab Emirates aes "— sta = =e "S 5 2 
United Kingdom (2) 1 ae? m 40 15 40 92 
Venezuelaa _ _ _ 47 155 ee T 4 17 PS HN 
Yugoslavia _____________ PN "S TE UNT 6 40 EN a 
Total? __ _ REL 653 3,436 114 626 3,163 6,808 723 1,303 
1Excludes vanadates. 
2Less than 1/2 unit. 


Data may not add to totals shown because of independent rounding. 


Table 8.—U.S. imports of ferrovanadium, by country 
(Thousand pounds and thousand dollars) 


1981 1982 
Country Gross Vanadium Gross Vanadium 
weight content Value weight content Value 
General imports: 
Austria- ao aku lu ⁰⁰⁰⁰ ye ee Ba 169 137 913 112 87 512 
Belgium- Luxembourg 441 356 2,299 712 547 3,185 
Canadà uuu ß y y eie 1,114 873 6,072 499 400 2,531 
ChiDB. o San umum A span ma tS S eu 11 9 55 — e" E 
Fleer eie LL zat us "a 26 21 126 
Germany, Federal Republic ot 664 534 3,555 214 170 1,032 
Sweden -—— SY eh ye 38 30 199 M - pa 
United Kingdom __________________ 35 28 194 146 120 708 
/ ³ A ee eS ene en 2,412 1,968 13,288 1,710 1,344 8,094 
Imports for consumption 
/ ³oÜ¹ eB eed E 169 137 913 112 87 512 
Belgium- Luxembourg 441 356 2,299 712 547 3,185 
Canada ¿ul esu c Se 1,114 873 6,072 499 400 2,531 
China -asaca ur eL EL Mis, 12592 11 9 55 ir 8 
France 2o 0 ua E S unu Ta lege a on 5i SPE 26 21 126 
Germany, Federal Republic oft 664 534 3,555 214 170 1,032 
f 38 30 199 Ew t Se 
United Kingdom __________________ 35 28 194 140 115 679 
Total ce cuu 8 2,472 1,968 13,288 1,704 1,339 8,065 


1Data may not add to totals shown because of independent rounding. 
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Table 9.—U.S. imports of vanadium pentoxide (anhydride), by country 

1981 1982 
Country Gross Vanadium Gross Vanadium 
weight content Value weight content Value 
(pounds) (pounds) (pounds) (pounds) 
General imports: | 

Ta: a g ec LI 298,173 167,026 $804,317 99 55 $267 
f 119,049 66,687 352,183 19,366 44,458 211,896 
Germany, Federal Republic of |... 3,594 2,013 16,707 6,614 3,705 22,895 

Japan o c cr iue 551 309 2,144 . men 
South Africa, Republic of |... 842,658 472,028 2,345,447 338,141 189,415 827, 582 
United Kingdo mmm 11 5,839 37,483 20,997 97,205 
„ —— = 1,264,044 708,074 — 3,521,231 461,703 258,630 — 1,159,845 
Imports for consumption CCC SE 
Id ĩ˙ 88 227, 625 127,508 621,020 99 55 267 
Finland ooo ao ly da 119,049 66,687 352,183 79,366 44,458 211,896 
Germany, Federal Republic of 3,594 2,013 16,707 6,614 3,705 22,895 
apai ˙· cu e iL 551 309 2,144 — x E 
South Africa, Republic .. _ 842,658 472,028 — 2,845,447 300,662 168,421 130,682 
United Kingdom______________ 19 11 5,839 31,483 20,997 97,205 
Total u uu DL ub usus 1,193,496 668,556 3, 343,940 424,224 237,636 1,062,945 

WORLD REVIEW 


Ferrovanadium consumption in Western 
Europe and Japan weakened during the 
second half of 1982 when the steel recession 
began to extend beyond North America. 
Vanadium producers in the market econo- 
my countries were particularly affected by 
the worldwide oil surplus, which led to a 
sharp drop in demand for high-strength 
seamless tubes and other oil country goods 
that contain vanadium to strengthen the 
steel. The existing imbalance between the 
supply of pentoxide and demand widened 
during the year, forcing higher cost mining 
operations in Australia, Norway, and the 
United States to close. Several low-cost 
producers also canceled mine expansion 
projects and cut back milling operations. 

Australia.—In January, Agnew Clough 
Ltd. suspended production of vanadium 
pentoxide at its new mine and mill complex 
near Wundowie in Western Australia. The 
international steel recession, high interest 
rates, and burgeoning sales of Chinese pen- 
toxide to Japan and Western Europe made 
financing of the Wundowie operation diffi- 
cult. Approximately 120 employees were 
retained to conduct process improvement 
studies and to perform maintenance at the 
complex. Agnew Clough was planning to 
make several modifications to the mill be- 
fore resuming production. The company has 
already added an undercover storage bin for 
calcined pebbles, tank storage for pregnant 
liquor, and a vanadium oxide fusion furnace 
to improve production. A wet scrubber sys- 
tem was also recently installed on the 


calciner exhaust stack.’ The first shipment 
of Australian pentoxide to reach Europe 
was delivered to Klöckner and Co. in Ham- 
burg. The Federal Republic of Germany 
received a total of 12 tons of pentoxide from 
Australia during calendar year 1982.“ An 
additional 51 tons of Australian pentoxide 
went to qapan.“ | 

In May, Esso Exploration and Production 
Australia Inc. withdrew from the Yeelirrie 
uranium-vanadium project in Western Aus- 
tralia after reevaluating future uranium 
demand.^ Western Mining Corp. Ltd., 
which has a 75% interest in the $340 
million venture, was searching for a part- 
ner to acquire the 15% relinquished by 
Esso. The third partner, Urangesellschaft 
Australia Pty. Ltd., was expected to retain 
its 10% interest in Yeelirrie. The deposit 
contains an estimated 37 million tons of 
carnotite ore, averaging 0.14% U;O, and 
0.07% V;,O,. Pilot plant testing at the 
Kalgoorlie research plant was completed in 
late 1981 and involved the treatment of 
6,700 dry tons of stockpiled ore. The final 
feasibility study of the Yeelirrie project was 
submitted to the partnership in September 
1982. 

Burundi.—The Finnish mining company 
Rautaruukki Oy and the United Nations 
Development Program have been evaluat- 
ing a series of high-grade vanadium deposits 
recently discovered in Burundi. Prelimi- 
nary drilling has delineated over 6 million 
tons of ore, containing up to 1.5% V,O,.!! 
The vanadium mineralization occurs in a 
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60-mile-long belt of Proterozoic rock in the 
Buhoro region east of Lake Tanganyika. 
China.—Preliminary data indicate that 
China exported almost 2,800 tons of vana- 
dium to the Western World in 1982. Most of 
the vanadium was in the form of 98% 
minimum VO, flake or 17% to 20% V4,O, 
slag. A substantial part of the vanadium 
pentoxide was produced at the titanium 
sponge plant operated by China Titanium 
Corp. near Zunyi in Guizhou Province. 
The vanadiferous slag used as feed mate- 
rial at the Zunyi plant comes from the 
Panzhihua Iron and Steel Works on the 
Jinsha River in southwestern Sichuan Prov- 
ince. Shanghai Metallurgical plant No. 2 
was also a major producer of pentoxide. 


In June, China's Ministry of Foreign Eco- - 


nomic Relations and Trade instituted a 
system of export licensing for ferroalloys, 
selected chemicals, and a wide variety of 
other commodities. A tax of 10% is now 
applied to exports of ferrovanadium under 
the new regulations. At least four plants 
are known to produce ferrovanadium in 
China. The Nanjing conversion plant in 
Jiangsu Province reportedly produces two 
types of 80% V ferrovanadium for export. 
Colombia.—The Colombian Institute of 
Nuclear Affairs has been evaluating a de- 
posit of uranium-vanadium-bearing phos- 
phate rock near Berlin in the Department 
of Caldas, on the eastern slope of the Cordil- 
lera Central.“ The vanadium occurs with 
molybdenum in a gently folded, 3- to 10-foot- 
thick black shale that assays 0.1% uranium 
and up to 10% P. O.. The strata-bound 
deposit has been drilled to a depth of 1,000 
feet, and underground development work 
was in progress at yearend. 
Finland.—Rautaruukki Oy kept its vana- 
dium mines at Otanmäki and Mustavaara 
open throughout all of 1982 despite weak- 
ening market conditions and rising opera- 
tional costs. The underground operation at 
Otanmáki produced 2,905 tons of vanadium 
pentoxide in 1982, a slight increase over the 
2,866 tons in 1981.5 Production at the 
Mustavaara open pit mine also rose slightly 
from 3,263 to 3,290 tons. Almost all.of the 
pentoxide is normally exported, with the 
bulk in 1981 going to the Federal Republic 


of Germany, the United Kingdom, and the | 
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U.S.S.R. In November 1982, the supervisory 
body of Rautaruukki Oy announced that it 
had made plans to close the Mustavaara 
Mine in mid-1983 if the world market for 
vanadium deteriorated further. 

Japan.—According to the Japan Ferroal- 
loys Association, 5,150 tons of ferrovana- 
dium was produced in 1982, a 12% increase 
over the 4,612 tons (revised) produced in 
1981. Imports of ferrovanadium decreased 
from 915 tons in 1981 to 769 tons in 1982. 
Austria, Belgium-Luxembourg, and the 
Federal Republic of Germany were the 
principal suppliers of the alloy. Japan also 
imported 5,342 tons of vanadium pentoxide 
during the year. The Republic of South 
Africa was the principal pentoxide supplier 
and accounted for 74% of the total gross 
weight. China shipped 867 tons in 1982 and 
maintained its position as the second larg- 
est supplier of pentoxide to Japan. 

The Japanese Government will begin 
stockpiling vanadium and six other strate- 
gic materials in July 1983, according to the 
Ministry of International Trade and Indus- 
try. Initial purchases for the stockpile will 
enable the Government to meet Japanese 
needs for 12 days in the event of a national 
emergency. However, over the next 5 years, 
the stockpile inventory would be raised 
gradually to a 2-month consumption level. 

Norway.—Elkem AS halted production of 
Vantit pig iron at its Bremanger Smelting 
Works in June because the operation had 
been running a deficit for several years.“ 
The pig iron furnace, one of five electric 
furnaces located at Svelgen, will eventually 
be rebuilt to produce ferrosilicon. However, 
no action will be taken until the difficult 
market situation for bulk ferroalloys eases. 
Elkem has not decided whether it will 
continue to produce ferrovanadium using 
imported pentoxide. In 1981, Norway ex- 
ported a total of 463 tons of ferrovanadium 
to Sweden, the United Kingdom, and seven 
other European countries. 

Underground mining of vanadiferous 
magnetite at Raudsand was halted at the 
beginning of 1982. The production equip- 
ment in the mine has been dismantled, and 
work was in progress to safeguard the 
underground workings. 
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Table 10.—Vanadium: World production from ores and concentrates, by country! 
(Short tons of contained vanadium) 


Country 
Production from ores, concentrates, slags:? 
Australia (in vanadium pentoxide product)* 
Chile? ? 
Finland (in vanadium pentoxide product) 


Norwa 


South Africa, Republic of:* * 


Content of pentoxide and vanadate product _ ___ _ _ 


Content of vanadiferous slag product 
— Su btotal 
R. 


Production from petroleum residues; ashes, and spent catalysts:? 
Japan (in vanadium pentoxide product) 
United States (in vanadium pentoxide and ferrovanadium product) 


))))%)VFTCCTVCCVCVCTCTPTGCCCTCTGTCCTCTCTCCb(Tò a DOE sys Sa 760 510 300 140 Hi 
China (in vanadiferous slag product '' 


Namibia (in lead vanadate concentrate)5 _ 5 


1978 1979 1980 1981P 1982* 
5 € — 95 110 
E 2,200 4,000 9,000 5,000 5,000 
DEN 3,092 3,051 3,135 3,432 43,470 
———— 485 s nn zi a 
pt 510 630 540 290 120 
== es s 4,023 4,300 4,500 4,200 3,800 
Ses aes 8,377 9,300 9,500 9,900 9,400 
Ss 12,400 13,600 14,000 14,100 13, 200 
Wo 10,000 10,000 10,500 10,500 10,500 
— 4,212 5,520 4,806 5,126 “4,098 
NNUS 33,719 37,311 38,281 38,688 36,498 


600 120 710 680 550 


1097 1,617 1,520 1,900 1,513 
Es 1697 2,337 2,230 2,580 2,063 
33 35,416 39,648 40,511 41.263 38,561 


PPreli 


ted. iminary. 
iTable expanded to include output derived from petro eum residues, ashes, and spent catalysts for countries for which 


such data are available; in addition to countries li 


estimates. Table includes data available throug 


ium is also recovered from 
3 of 55353 the U.S. S. R., and several other Euro 


troleum residues i in the Federal 
a ye ae but available information is insufficient to 
une 


us in this section is credited to the country that w. was the origin of the vanadiferous raw material. 


SBased on U.S. imports of vanadium-bearing slag. 
“Reported fi 


igure. 
5Data represent output of South West Africa Co. Ltd. for the years ending June 30 of that stated. 
3 on vanadium content of vanadium slag are estimated on the basis of a reported tonnage of vanadium- bearing 
Cross weight) multiplied by an assumed grade of 14% vanadium. 
Production in this section is credited to the country where the vanadiferous product is extracted; available 
information is inadequate to permit crediting this output back to the country of origin of the vanadiferous raw material. 


South Africa, Republic of.—Highveld 
Steel and Vanadium Corp. Ltd. became a 
subsidiary of the Anglo American Industri- 
al Corp. in January 1982 as a result of the 
merger between Anglo American Corp. of 
South Africa Ltd. and the DeBeers Industri- 
al Corp. Highveld produced 94,901 tons 
(gross weight) of slag containing about 25% 
V.O; in the 18 months prior to December 31, 
1982. * On October 29, the company an- 
nounced that it was reducing production of 
pig iron, steel, and vanadium slag at its 
Witbank metallurgical complex in the 
Transvaal because of the worldwide reces- 
sion and a concurrent downturn in the 
South African economy. This was the first 
reduction in output since the Witbank steel- 
works was commissioned in 1968. Two of the 
six 45-megavolt-ampere submerged-arc fur- 
naces that convert prereduced magnetite 
ore into vanadium-bearing pig iron were 
shut down in November. The Vantra Div., 
which produces pentoxide directly from 
Bushveld magnetite ore, had already been 
operating far below capacity and had been 
running only one roasting unit out of eight 
since October 1980. Construction of the 
three prereduction kilns and the first 
submerged-arc furnace for the second iron 
plant continued on schedule and was ex- 


pected to be completed by April 1983. 


1Physical scientist, Division of Ferrous Metals. 
?U.S. Code of Federal Regulations. Title 40—Protection 
of Environment; Chapter I—Environmental Protection 
; Part 440—Ore Mining and Dressing Point Source 


, J. H., D. G. Collins, and A. R. Rule. Vanadium 
Roast-Leach Dissolution From Western Phosphate Tail- 
ings. BuMines RI 8695, 1982, 19 pp. 
Nichols, I. L., G. R. Palmer, and J. L. Huiatt. Extracting 
Vanadium and Uranium From Low-Grade and Mill-Grade 
Ores From the Colorado Plateau. BuMines RI 8766, 1983, 


16 

Jones, S. Metalworking News. Titanium Alloy is Chal- 
le Stainless in Some Aero Parts. Am. Met. Mark., 
v. 91, No. 105, May 30, 1983, p. 21. 

„Hennion, F. J., and J. Farkas. Assessment of Critical 


etals in Waste Catalysts. BuMines OFR 197-82, Septem- 
ber 1982. p. G7. NTIS PE 55.14453 


"Department of Mines (Western Australia. Annual 

Report 1981. P. 31. 
tatistiches Bundesamt, Wiesbaden. Auszenhandel 

nach Waren und Lündern (Foreign Trade by Commodity 
and Country). V. 12, 1982, pp. 148, 487. 
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V. 12, 1982, p pp. 125, 314. Dc i 

"Financial Times (London). No. 28773, May 14. 1982, 
T Engineering and Mining Journal. V. 183, No. 6, June 
1982, p. 61. 

op Mini ng Magazine. V. 147, No. 6, December 1982, 
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Vermiculite 


By A. C. Meisinger 


Vermiculite concentrate sold and used in 
1982 declined slightly for the third consecu- 
tive year to 316,000 short tons valued at 
$28.5 million. Compared with that of 1981, 
exfoliated vermiculite output sold and used 
declined 14% to 235,000 tons valued at $55.5 
million. 

W. R. Grace & Co. continued to be the 
largest domestic producer of concentrate 
and exfoliated vermiculite with mines in 
Montana and South Carolina and 24 exfo- 
liation plants in 20 States. 

Sales for all principal end uses declined in 
1982 with the exception of aggregates for 
premixes. 

Domestic Data Coverage.—Domestic pro- 
duction data for vermiculite are developed 


by the Bureau of Mines from two separate 
voluntary surveys, one for domestic mine 
operations and the other for exfoliation 
plant operations. Of the four mining oper- 
ations to which a request was sent, three 
responded. The one nonrespondent's data 
were estimated using prior year production 
levels adjusted by trends in employment 
and other guidelines. Of the 46 exfoliating 
plants to which a request was sent, 41 
plants responded, representing 84% of the 
total exfoliated vermiculite sold and used 
shown in table 1. Plant data for the remain- 
ing five nonrespondents were estimated us- 
ing reported prior year production levels 
adjusted by trends in employment and oth- 
er guidelines. 


Table 1.—Salient vermiculite statistics 
(Thousand short tons and thousand dollars unless otherwise specified) 


1978 1979 1980 1981 1982 
United Sta 
Sold K dod ny producers: 
Concentrate: —— olco uec Eee = 837 846 320 316 
alUB oL s uina ee uuu eh dE E $19,700 $22,000 $23,500 $326,200 $28,500 
Average value dollars per ton. $58.46 $63.58 $69.73 $81.88 $90.19 
Exfolated..  — ln ncn mmu 8 210 278 281 274 23 
lll! es eee ee $49,000 $51,300 i 600 555, 
Average value dollars per ton $181.48 $184.53 $198.95 $213.87 $236.17 
Exports to CanaduMa a „4„ 35 180 31 22 
Imports for consumption® J2ͤ 86 28 27 126 27 21 
World: Production-““ 22 LL LLL LLL LLL LLL o 598 595 593 P576 *564 
*Estimated.  PPreliminary.  'Revised 
1Based on rounded data. 
*Excludes production by centrally planned economy countries. 
DOMESTIC PRODUCTION 


U.S. production of vermiculite concen- 
trate in 1982 was 316,000 tons valued at 
$28.5 million, a slight decrease in quantity 
sold and used but a 9% increase in value 
over that of 1981. 


The principal vermiculite mining and 
beneficiating operations continued to be 
those of W. R. Grace at Libby, Mont., and 
Enoree, S.C. Vermiculite was also mined 
and processed during the year by Pat- 
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terson Vermiculite Co. near Enoree, S.C., 
and by Virginia Vermiculite, Ltd., in Louisa 
County, Va. 

Exploration and development of several 
vermiculite deposits in Montana continued 


during 1982 by Western Vermiculite Co. in 


Ravalli County and Mine-X, Inc., on two 
deposits in Madison County. 
Production of exfoliated vermiculite sold 
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and used decreased 14% in 1982 to 235,000 
tons. Production came from 46 plants in 30 
States compared with 48 plants in 31 States 


in 1981. Producers and plant locations are 


shown in table 3. 

The principal producing States were, in 
order of decreasing exfoliated vermiculite 
output, Ohio, Texas, California, Florida, 
and Illinois. 


South Carolina, New Jersey, 


Table 2.—Exfoliated vermiculite sold and used in the United States, by end use 


(Short tons) 
End use 1981 1982 

tes: 

Concreté u d d eee LM 61,200 51,300 
Plar u T v . nM MOSS 4,000 ,800 
Premie s 55,700 ,500 
% Rt ⅛ -- - c A LLL e LUE 120,900 111,600 
Insulation i 
Loose ill: d d ee a es eee eee 32,500 23,300 
I ³ Ü] ³ÄAA ⁰⁰⁰⁰ 36,600 30,600 
Other .— . ee e Se . ee eae ,800 9,300 
Total. neuron ⁵³˙ LL i E et LEE 72,900 51,200 
Agricultural: 

: ce ee e uei ³ 5m a eA EE 20,500 16,900 
Sennen. e Duende ende 17,500 14,800 
Fertilizer carriiſekkkk dn 39, 600 500 

Ä ͥͥͥͥͥͥͥͥ”¹¹ T ...... ³ðVt4ĩ“u ] 77, 8600 65,200 
DIOE au . e uan AU Mu RA EE ,400 800 
Grand totalt ___ _ ³Ü¹¹ q. ee 8 274,000 235,000 


Includes acoustic, fireproofing, and texturizing uses. 

"Includes high-temperature and packing insulation and sealants. 
*Includes various industrial uses not specified 

“Data may not add to totals shown because of independent rounding. 


Table 3.—Active vermiculite exfoliating plants in the United States in 1982 


Company County State 

A:Tops Corp: u. ß ecole cic Iam A E PE MEE. E Beaver Pennsylvania. 
CCC QUAS EAA OE T 

eve ypsum v eve rs Supply Co ihoga_ __ _ _ _ _ io. 
International Vermiculite ͤͤͥͤ ee eee oe eee Macourin 5 Illinois. 

m App PT Er Kenosha. . . Wisconsin. 

O. M. Scott & Song Union Ohio. 
Patterson Vermiculite 00ooo³, _ _ Laurens South Carolina 
Robinson Insulation Co Cascade tana. 

DU dinum D T ie cia ae Ward _________ North Dakota 
The Schundler 0o0Oo0o0O0o0..kõéõ4ł4„4 Middlesex _ _ _ _ _ _ New Jersey. 
Strong-Lite Products Corp -- Jefferson _______ Ar 
Strong-Lite Products Corp. of Illinois Do Kalb Illinois 
Verib Oo a eet Hillsborough _ — _ _ _ Florida. 
v n ao Ine o ea e eo trae Salt Lake Utah. 
Vermiculite of Hawaii, Inc... «4 Honolulu UNE: Hawaii. 

v te Products, Inc ee — Harris Texas. 

W. R. Grace & Co., Construction Products B-“ Irondale Alabama. 
Maricopa 53 Arizona. 
Pulaski ii Arkansas. 
Alame daa California. 
Orange Do 
Denver Colorado 
Broward. . _ _ _ _ _ ori 
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Table 3.—Active vermiculite exfoliating plants in the United States in 1982 —Continued 


Company County State 

W. R. Grace & Co., Construction Products Di Hillsborough g Florida 
Du Page Illinois. 
Campbell |... Kentucky. 
Prin Georges... Maryland. 

ce NN 
ahire ^ - Massachusetts 
Wayne Michigan. 
Hennepin _ ~~ —- Minnesota. 
Dd 5 penal 
Mercer New Jersey 
Cayuga _ New York. 
Guilford... North Caro 
ree RE Oklahoma. 
111 EIN 
Greenville! ______ South Carolina. 
Davidson Tennessee. 
Bear ius 
Milwaukee Wisconsin. 
VTwo plants in county. 
CONSUMPTION AND USES 


Sales in end uses, with the exception of 


idential buildings. Little change in the pat- 


premixes, declined primarily because of tern was evident. 


decreased activity in construction of nonres- 


PRICES 


The average value of vermiculite concen- 
trate sold and used by U.S. producers in 
1982 increased 10% to $90 per ton, f. o. b. 
plant, compared with that of 1981, and the 
average value for exfoliated vermiculite 
sold and used, f.o.b. plant, also increased 
10% to $236 per ton. 

Engineering and Mining Journal quoted 


1982 yearend prices for unexfoliated ver- 
miculite as follows: per short ton, f.o.b. 
mine, Montana and South Carolina, domes- 
tic, $75 to $121.50; and the Republic of 
South Africa, c.if. Atlantic ports, $100 to 
$160. For comparison, 1981 yearend quoted 
prices per ton were $78 to $106 for domestic 
ore and $100 to $160 for South African ore. 


FOREIGN TRADE 


Although data are not available, the 
United States has imported significant 
quantities of vermiculite concentrate from 


the Republic of South Africa for many 
years. During the period 1980-82, approxi- 


mately 4,500 tons of vermiculite concen- 
trate was imported from Brazil. 
The quantity of vermiculite concentrate 


exported to Canada in 1982 was 7% of total 
sales compared with 10% in 1981. 


WORLD REVIEW 


Estimated world production declined for 
the fourth consecutive year. The United 
States and the Republic of South Africa, 
together, accounted for 92% of the estimat- 
ed world production. 

Brazil’s measured and indicated reserves 
of vermiculite were reported to be about 16 
million tons, as of December 1981. During 


the year, Eucatex Mineração, Ltda., one of 
Brazil’s two major vermiculite producers, 
acquired a mine operation in Paulistana, 
Piauí. Production capacity of this operation 
was estimated to be 13,000 tons per year.“ 


"Industry economist, Division of Industrial Minerals. 


S. Embassy, Rio de Janeiro, Brazil. State Department 
Airgram CERP 429, Mar. 1, 1983. 
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Table 4.—Vermiculite: World production, by country! 


(Short tons) 

Country 1978 
Argentina U. 4. cocus nc Ed 4,878 
Prosil 4 ⁰⁰ ⁰»mrm 88 4,443 
Egypt uoo uin eee ß Se 654 
INGA ³˙·¹¹AA eee 2,079 
Japan c lecce us unu EE NE 16,000 
„ Lh nocle a cci nc. 2,054 
South Africa, Republic ok... 230,485 
Tanzania 20 
United States (sold and used by producers) )) 337,000 
Total — pss 591,613 


1979 


211,173 
20 
346,000 


595,445 


1980 


10,920 
13,427 
800 
4,054 
19,000 
2,819 
204,698 
20 
331,000 


992,188 


1981P 


2, 900 
210,101 


20 
320,000 
576,144 


1982° 


*Estimated. Prelimi 


liminary. 
IExcludes production by centrally planned economy countries. Table includes data available through July 6, 1983. 


?Reported figure. 


Zinc 


By James H. Jolly! 


Owing to the economic recession, zinc 
consumption in the United States in 1982 
was at its lowest level since 1949. Primary 
slab zinc smelter production also was down 
sharply, and slab zinc stock levels fell dur- 
ing the year. One primary zinc plant closed 
down for 6 weeks in the summer months 
because of the poor zinc market, and anoth- 
er primary plant closed indefinitely at the 
end of October. A number of mines closed 
indefinitely in 1982, and one large zinc mine 
in Idaho was closed permanently. Despite 
these mine closures, mine production was 
only marginally lower, owing mainly to the 


opening of two new zinc mines, one in 
Tennessee and the other in New York. Zinc 
prices fell sharply in the first 6 months but 
improved near yearend. 

Slab zinc imports fell but continued to be 
the major source of domestic slab zinc 
supply. Imports of concentrate fell to their 
lowest level since 1939, reflecting, to some 
extent, the low demand requirements of 
primary zinc plants in 1982. Exports of 
concentrate rose substantially and exceeded 
imports of concentrate for the first time 
since 1936. 


Table 1.—Salient zinc statistics 
(Metric tons unless otherwise specified) 


1978 1979 1980 1981 1982 
United States: 
Production: 
Domestic ores, recoverable content 302,669 261,841 317,103 312,418 300,274 
ese ee thousands. _ $206,854 $219,841 $261,671 $306,879 $254,668 
Slab zinc: 
From domestic oree s 267,350 255,344 231,850 "259,835 193,284 
From foreign ore s 139,348 217,137 108,606 86,728 34,892 
From scrap- ----------------——- 34,774 53,212 29,396 150,192 74,288 
f ³ĩð r 2022 ne 441,472 525,693 369,852 396,755 302, 464 
onean 7j E E 8 304,047 316,818 274,967 290, 658 210,681 
Exports of slab zinc ~- _ 123 219 302 323 341 
Imports (general): 
Ores and concentrates (zinc content 188,003 224,952 129,923 117,736 49,344 
Sinnen ee eed 617,840 527,212 410,642 602,694 441,442 
Stocks of slab zinc, Dec. 31: 
Producer and consumer 137,253 151,661 92,151 126,581 105,766 
Merchant 2 2 65 ll m te nui NA NA 33,650 68,773 47,397 
Government stockpile- - - - - - - -- - - - -- -- 345,872 345, 684 342,380 340,581 340,578 
Consumption: 
SlabZinese de skh i et et 1,050,585 1,000,606 811,146 "840,875 709,491 
All classes 1,441,810 1,394314 1,142,409 "1,189,369 953,111 
pn Prime Western, cents per pound (delivered) _ 30.97 31.30 231.43 244.56 238.47 
World: | 
Production: 
Mine thousand metric tons. _ 15,854 15,873 5,757 55,657 “6,047 
Se... 886 898 15,882 16,270 6,057 P6,112 *5,881 
Price: Prime Western, London, cents per pound 26.88 33.59 34.47 38.34 33.74 
“Estimated. Preliminary. Revised. NA Not available. 


IExcludes redistilled slab zinc. 
?Based on U.S. High Grade, cents per pound. 
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Domestic Data Coverage.—Domestic da- 
ta for zinc are developed by the Bureau of 
Mines from seven separate, voluntary sur- 
veys of U.S. zinc operations. Typical of these 
surveys is the annual Zinc survey, which 
covered the five operating primary zinc 


2,000 


SUPPLY 


1965 
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plants. Of the five primary operations to 
which a survey request was sent, all re- 
sponded, representing 100% of the primary 
slab zinc production shown in tables 1 
and 7. 


CONSUMPTION 


Slab zinc 


1960 1965 1970 1975 1980 1985 


Figure 1.—Trends in supply and consumption in the United States. 


2 1.500 on U.S. stockpile 
8 ^ ` shipments 
9 
— 
1 
4 1,000 
a Net Net metal 
— Concentrate imports 
— imports 
> 
2 500 
P= 
production 
0 
1960 1965 1970 1975 1980 
60 
e 
S 
— 40 
Q. 
cc 
ul 
Q. 
2 20 
2 
ul 
Q 
0 
1960 1965 1970 


1975 


1980 1985 


Figure 2.—Trends in average London Metal Exchange (LME) and domestic zinc prices. 


Legislation and Government Pro- 
grams.—The National Defense Stockpile 
goal for zinc was 1,292,739 tons, unchanged 
since May 1980. The total zinc inventory at 
yearend 1982 was 343,240 tons, including 
2,625 tons of zinc in stockpiled brass. 

The U.S. Bureau of the Mint produced 
and distributed about 4.5 billion copper- 


plated zinc pennies in 1982, the first year of 
distribution for the new zinc penny. The 
Denver Mint, the last of four stamping 
plants producing pennies, used up its back- 
log of copper penny blanks in October. In 
the last 2 months of 1982, all penny produc- 
tion was of the zinc type. 


ZINC 895 
DOMESTIC PRODUCTION 
MINE PRODUCTION + Western Industries Inc., operated two 


Although a number of zinc mines closed 
in 1982, U.S. production of recoverable zinc 
was only slightly less than that of 1981, 
owing to the opening of two new mines and 
increased output at several of the larger 
lead-zinc mines in Missouri. The largest 
decline in production occurred in Idaho. 
The 25 leading U.S. zinc-producing mines 
accounted for more than 99% of the recov- 
erable zinc mined in 1982. The 10 leading 
mines accounted for 78% of the total mine 
production in 1982 compared with 65% in 
1981. 

Tennessee was the principal zinc-pro- 
ducing State, a position the State has held 
23 times in the last 26 years. Zinc was 
produced in Tennessee from zinc ore mined 
from eight underground mines and from 
copper-zinc ores mined at the Copperhill 
deposit. Production in Tennessee was high- 
er than in 1981 despite the closing of three 
major mines; one new mine opened. 

ASARCO Incorporated operated four Ten- 
nessee mines— Young, New Market, Immel, 
and Coy—in 1982. According to Asarco's 
annual report, the company milled 2.5 mil- 
lion tons of ore, producing 60,700 tons of 
zinc in concentrate, slightly less than that 
produced in 1981. Ore reserves at the four 
mines were 6.8 million tons grading 3.35% 
zinc at yearend. 

In April, Jersey Miniere Zinc Co. brought 
onstream its new mine and mill at Gor- 
donsville, Tenn. The new 8,160-ton-per-day 
zinc concentrator replaced the company’s 
2,700-ton-per-day Elmwood mill, which first 
came into production in 1974. The new 
Gordonsville mill has the capacity to pro- 
duce about 6,400 tons of concentrate per 
month from Elmwood-Gordonsville ore, 
with a yearly output of about 47,000 tons of 
zinc in concentrate. In 1982, the grade of 
zinc concentrate produced at the new mill 
exceeded 64.5% zinc, and zinc recovery was 
about 95%. In addition to zinc production, 
Jersey Miniere planned to produce annual- 
ly about 2 million tons of limestone and 
dolomite, suitable for commercial agricul- 
tural lime and aggregate products, from 
mining and milling zinc ore at Gordonsville. 
Combined ore reserves at Jersey Miniere’s 
Elmwood and Gordonsville Mines were 
about 27 million tons grading 3.7% zinc at 
yearend. 

The New Jersey Zinc Co., owned by Gulf 


mines in Tennessee in 1982. The company 
closed its Jefferson City Mine in May be- 
cause of the poor zinc market. The Jefferson 
City mill and the company’s nearby Beaver 
Creek Mine were also scheduled to close but 
remained open through 1982 following wage 
concessions by the local labor union. In 
December, the company announced it was 
closing down both facilities in early 1983. 
Production at the Beaver Creek Mine was 
increased in the latter half of the year to 
make up for the production loss caused by 
the closure of the Jefferson City Mine. 

United States Steel Corp. closed down its 
Zinc Mine Works at Jefferson City, Tenn., 
in late October owing to depressed zinc 
demand and prices. The company indicated 
that the shutdown was temporary, but oper- 
ations were not expected to resume until 
the zinc market improved. 

Zinc production in Missouri was a coprod- 
uct from seven lead mines. Production in 
1982 was up significantly over that of 1981 
largely because 1981 production was reduc- 
ed by labor strikes. Output of zinc at the 
Buick Mine, owned jointly by AMAX Inc. 
and Homestake Mining Co., increased 73%, 
owing mainly to a strike-free year and the 
mining of higher zinc ore grades. Yearend 
ore reserves at Buick were about 36 million 
tons grading 5.8% lead and 1.5% zinc. In 
December, Exxon Minerals Co. was negoti- 
ating to buy AMAX's 50% share of the 
Buick Mine. Zinc output at the Magmont 
Mine, jointly owned by Cominco American 
Inc. and Dresser Industries Inc., was down 
slightly mainly because of the mining of 
lower grade ore from the Magmont East 
extension. In 1982, 1.1 million tons of ore 
grading 1.0% zinc was milled, yielding 
about 12,800 tons of concentrate containing 
60% zinc. At yearend, Magmont ore re- 
serves were estimated at 4.7 million tons 
grading 9.4% lead, 1.2% zinc, and 0.3 ounce 
of silver per ton. 

Ozark Lead Co., a unit of Kennecott 
Minerals Co., continued to reduce staff and 
zinc output in 1982 because of increasing 
lead inventories and declining lead and zinc 
prices. Asarco continued construction of its 
West Fork, Mo., mill and surface facilities 
with completion expected in mid-1983. The 
company, however, was delaying mine de- 
velopment until the lead market improved. 
The mill was designed for a throughput rate 
of 3,450 tons of ore per day with an expected 
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annual yield of 46,000 tons of lead, 6,800 
tons of zinc, and 125,000 ounces of silver in 
concentrates. 

St. Joe Lead Co., a unit of Fluor Corp., 
increased zinc output at its four Missouri 
lead mines—Fletcher, Brushy Creek, Vibur- 
num No. 28, and Viburnum No. 29—in 1982. 
Production in 1981 was reduced by a 3- 
month strike. St. Joe was expected to begin 
limited production at its new Bixby, Mo., 
lead-zinc-copper mine in August 1983. At 
full production, the new mine was expected 
to yield about 3,600 tons of lead-zinc ore per 
day. To handle the Bixby production, St. 
Joe's mill at Viburnum was being increased 
by 3,600 tons, raising the mill's capacity to 
11,000 tons per day. 

In New York, St. Joe Resources Co., a 
unit of Fluor Corp., brought its new zinc 
mine at Pierrepont, N.Y., onstream in 
April. The mine, developed at a cost of $4.5 
million, produced about 450 tons of high- 
grade ore per day. The ore was milled at the 
company's Balmat mill, about 28 miles from 
the mine. Ore reserves at the Pierrepont 
Mine were estimated at 2.3 million tons 
grading 16% zinc. A mine life of 20 years 
was expected. 

Zinc mine production in Idaho decreased 
sharply in 1982 owing to the closure of the 
Bunker Hill Mine in late 1981 and the 
permanent closure of the Star-Morning 
Unit of Hecla Mining Co. in June 1982. The 
Star-Morning Unit had operated contin- 
uously for 92 years. The mine was a major 
zinc, lead, and silver producer, and at 8,100 
feet, the deepest mine in the United States. 
Hecla's Lucky Friday Mine was the princi- 
pal zinc producer after the Star-Morning 
Unit was closed down. According to Hecla's 
annual report, the Star-Morning Unit and 
Lucky Friday Mine produced 6,209 tons and 
1,877 tons of zinc, respectively, in concen- 
trate in 1982. Minor zinc production came 
from five silver mines. 

In November, Gulf Resources and Chemi- 
cal Corp., owners of the Bunker Hill mine- 
smelter complex in Idaho, sold the closed 
complex to a group of local investors for $15 
million. The new company, Bunker Ltd., 
was planning to reopen the complex in the 
latter half of 1983 if metal prices improved 
and feed sources for the smelting operations 
could be found. 

In Colorado, zinc production came largely 
from the Leadville Mine, managed by Asar- 
co but owned jointly with Resurrection 
Mining Co. Zinc output fell 5% to 11,340 
tons in 1982, largely because of lower ore 
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production. Ore reserves at yearend were 
1.4 million tons grading 9.22% zinc, 4.23% 
lead, and 2.7 ounces of silver per ton. 

Noranda Mines Ltd. suspended all work 
and terminated its lease with United Park 
City Mines Co. relative to the Ontario lead- 
zinc mine near Park City, Utah. Noranda 
had invested about $28 million on explora- 
tion and development at the site since it 
obtained the lease in 1979. Noranda termi- 
nated the lease because of prevailing low 
metal prices and a variety of operating 
problems including adverse rock conditions 
and excessive ground water. 

In December, Exxon filed an Environ- 
mental Impact Report and several associat- 
ed permit applications with the Wisconsin 
Department of Natural Resources for its 
proposed zinc-copper mine and mill south of 
Crandon, Wis. Development of the deposit, 
however, was not expected until the late 
1980's. Ore reserves were estimated at 66 
million tons grading 5.8% zinc, 1.4% cop- 
per, and 0.5% lead, with minor amounts of 
silver and gold. 

In February, Cominco signed an agree- 
ment with the NANA Regional Corp. Inc., 
an Alaskan native-American organization, 
for the evaluation and potential develop- 
ment of the Red Dog zinc-lead-silver deposit 
northeast of Kotzebue, Alaska. A feasibility 
study was underway. The Red Dog ore re- 
serves were estimated at 77 million tons 
grading 17.1% zinc, 5% lead, and 2.4 ounces 
of silver per ton. 

Boliden Minerals Inc., a subsidiary of 
Boliden AB of Sweden, and Exxon reached 
an agreement that allows Boliden to ex- 
plore and develop Exxon’s Pinos Altos 
copper-zinc deposit near Silver City, N. 
Mex. If a mine is developed, Exxon would 
receive a revenue interest in the mine. 
Based on previous exploration by Exxon, 
estimated ore reserves were 6.4 million tons 
grading 2% copper and 3% zinc, plus minor 
quantities of silver and gold. 

In August, all work, except that neces- 
sary for environmental permits, was de- 
ferred indefinitely by Superior Mining Co. 
at its Bald Mountain copper-zinc project in 
northern Maine, primarily. because of de- 
pressed copper prices. The Bald Mountain 
deposit was estimated to contain about 33 
million tons of ore grading 1.5% copper and 
2% zinc. Exploration work on this deposit 
prompted the Maine Legislature to pass a 
new mining tax in May to help local com- 
munities bear extra costs if the deposit is 
developed. 


ZINC 


SMELTER AND REFINERY PRODUCTION 


Zinc production at Asarco’s Corpus Chris- 
ti, Tex., zinc refinery was about 37,400 tons 
in 1982, 18% less than in 1981, according to 
the company’s annual report. The refinery 
operated at 50% of capacity since February 
and was indefinitely closed down at the end 
of October, owing mainly to a lack of feed 
materials. About one-half of the refinery’s 
feed consisted of zinc fume from the compa- 
ny's lead smelters at El Paso, Tex., and East 
Helena, Mont., but for economic reasons, 
zinc fuming operations at these plants were 
suspended in May and early October, re- 
spectively. Concentrates from other sources 
were not adequate to sustain production at 
economic levels. After the refinery closure, 
Asarco contracted with National Zinc Co. to 
toll refine some of its concentrate. A $42 
million modernization project at the Corpus 
Christi refinery was completed in June. 
Asarco operated the new facilities long 
enough to test thoroughly the new metal- 
lurgical systems. 

Zinc production at the refinery owned by 
National Zinc in Bartlesville, Okla., also 
declined because of a temporary, 6-week 
summer shutdown because of poor markets 
and excessive stocks and a 5-week labor 
strike late in the year. During the strike, 
salaried employees maintained zinc produc- 
tion at about 50% of the smelter’s 51,000- 
ton-per-year capacity. Production was not 
increased appreciably after the strike be- 
cause of continuing poor market conditions. 

St. Joe Resources Co. increased the annu- 
al capacity of its Monaca, Pa., zinc plant 
from 68,000 tons to 77,000 tons in 1982 by 
adding three new electric furnaces designed 
and licensed from Larvik Engineering Co. of 
Norway. The project cost $3 million. A 
fourth Larvik furnace was expected to come 
onstream in 1983, boosting capacity to 
about 81,000 tons per year. The new fur- 
naces allowed St. Joe to process drosses, 
skimmings, ashes, and flue dusts that pre- 
viously were uneconomic to process. These 
furnaces together with the company’s re- 
built electrothermic equipment, which can 
process both concentrate and high-grade 
secondary material, provide wide flexibility 
in the utilization of feed material. At year- 
end, installed capacities at the Monaca 
smelter were 7,250 tons of dust, 45,000 tons 
of zinc oxide, and 77,000 tons of slab zinc. 

Pacific Smelting Co. brought its new sec- 
ondary zinc plant in Memphis, Tenn., on- 
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stream in March. The company produced 
French-process zinc oxide using mainly 
diecasting scrap from the automotive indus- 
try. The zinc oxide was sold mainly to the 
rubber industry. Pacific Smelting was also 
modernizing its zinc dust manufacturing 
plant in Torrance, Calif., by installing a 
new furnace and other equipment that will 
increase plant capacity by 5,500 tons per 
year. When completed in 1983, the compa- 
ny's zinc plants were expected to have a 
combined capacity of 45,000 tons for all zinc 
products, including dust, metal, and oxide. 
Zinc Oxide.—The sources of domestic 
zinc oxide production were about 31% from 
ores and concentrates, about 33% from slab 
zinc, and about 36% from secondary materi- 
al. French-process zinc oxide was about 62% 
of the total produced in 1982, compared 
with 56% in 1981. Lead-free zinc oxide was 
produced at 12 plants, and leaded zinc oxide 
was produced at 1 plant. Two companies 
produced oxide from ores and concentrates. 
In 1982, Asarco’s production of zinc oxide 
at its zinc oxide plants in Columbus, Ohio, 
and Hillsboro, Ill., was 18,960 tons, 28% less 
than in 1981. The two plants were operated 
at less than one-half of capacity owing to 
depressed demand by the rubber and paint 
industries. The New Jersey Zinc Co. Inc. 
(JZI) produced both American- and French- 
process zinc oxide and had the largest 
capacity. Zinc concentrates used in the 
production of American-process zinc oxide 
were from the company’s Sterling Mine at 
Ogdensburg, N.J., and from foreign sources. 
Zinc Salts.—Zinc sulfate was produced by 
about 14 companies from secondary materi- 
al and concentrate. Zinc chloride produc- 
tion from five companies was derived en- 
tirely from secondary materials. 
Slag-Fuming Plants.—In 1982, only two 
Asarco plants, one at El Paso, Tex., and the 
other at East Helena, Mont., produced zinc 
oxide fume from lead-blast-furnace slags 
and residues. For economic reasons, the 
company ceased fuming operations at both 
plants during the year. According to its 
annual report, Asarco recovered 12,300 tons 
of zinc in fume in 1982 compared with 
27,400 tons in 1981. The fume was shipped 
to Asarco’s Corpus Christi zinc refinery for 
processing. 
 Byproduct Sulfur.— Production of sulfur 
in byproduct sulfuric acid from five primary 
zinc plants was 112,000 tons in 1982, com- 
pared with 179,000 tons in 1981. 
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CONSUMPTION AND USES 


In 1982, zinc consumption fell sharply in 
all basic uses except rolled zinc, which 
increased owing to production of the new 
zinc penny. Slab zinc consumption decreas- 
ed 15% from that of 1981, as its use in brass, 
die-cast alloys, and galvanizing was down. 
Construction materials accounted for an 
estimated 40% of zinc consumption, follow- 
ed by transportation equipment, 20%; ma- 
chinery, 12%; electrical equipment, 8%; 
chemicals, 7%; and other uses, 13%. 

Galvanizing continued to be the principal 
use of slab zinc, consuming 48%, followed 
by zinc-based alloys, 28%; brass and bronze, 
11%; and other uses, 1396. Special High 
Grade constituted 46% of slab zinc con- 
sumption and was used mainly in diecasting 
alloys. Prime Western accounted for 2996 of 
slab zinc consumption and was largely used 
in galvanizing. 

The apparent consumption of zinc oxide 
was about 152,000 tons, down from about 
177,000 tons in 1981. Reported shipments to 
user industries decreased 15% in 1982. All 


end-use categories declined, with the rub- 
ber, paint, and agricultural industries show- 
ing the largest decreases. Zinc sulfate ship- 
ments increased slightly although its princi- 
pal use, in agriculture, declined marginally. 
Zinc chloride and other zinc chemical usage 
were also generally lower in.1982. 

Zinc Institute Inc. studies reported that 
the weight of zinc diecastings, including 
optional equipment, used in the average 
U.S.-manufactured automobile for the 1982 
model year was expected to be 22.69 pounds 
compared with 24.14 pounds in 1981 and 
44.84 pounds in 1976. The declining use of 
zinc was attributed to substitution, elimina- 
tion of parts, automobile downsizing, and 
increased use of thin-wall zinc diecastings. 
Trucks were estimated to use between 15 to 
20 pounds of zinc diecastings per vehicle. In 
1982, about 7.2 pounds of zinc was used per 
automobile to protect the steel underbody 
parts of automobiles. An additional 1.5 
pounds of zinc dust was used in zinc-rich 
paints. 


J STOCKS 


Annual data collected by the Bureau of 
Mines indicated that primary and second- 
ary producer stocks of slab zinc declined 
37% during the year. Monthly stock data as 
reported by the American Bureau of Metal 
Statistics Inc. showed that producer stocks 
at plants and elsewhere increased through 
March to 44,700 tons, declined to 17,200 tons 
by August, and rose through December, 
ending the year at 30,000 tons. 


Inventories of slab at consumer plants 
generally trended downward in the first 9 
months of 1982 but ended the year only 
marginally lower than at the start of the 
year. Merchant stocks declined sharply at 
midyear, mainly in response to depressed 
market conditions. In the latter half of 1982, 
stock levels began to rise, but at yearend, 
merchant stocks were 31% lower than at 
the beginning of the year. 


PRICES 


The High Grade slab zinc price ranged 
from 42 to 46.25 cents per pound at the 
beginning of the year. Poor demand related 
to the continuing economic recession result- 
ed in a gradual reduction in High Grade 
prices to the 35-cent-per-pound level by mid- 
April. In mid-May, most North American 
producers raised their zinc prices 2 cents 
per pound, reportedly to maintain minimal 
levels of profitability rather than based on 
improved demand. Despite higher quoted 
prices, producer discounting resulted in av- 
erage monthly prices for High Grade below 
35 cents per pound in May and June. In 
early July, the High Grade price was raised 
across the board to 37 cents per pound, and 


by mid-July, most producers were quoting 
40 cents per pound. Because of various 
contract provisions and forward buying by 
consumers, the new higher prices were not 
in effect until September. Several producers 
raised their High Grade price to 42 cents 
per pound in early September because of a 
shortage of metal caused by the temporary 
closure of four North American smelters 
during the summer and reduced production 
levels by other producers. In early Novem- 
ber, Asarco lowered its High Grade price to 
38 cents per pound. All producers, except 
Asarco, were 2 cents higher at 40 cents per 
pound by the end of November. Asarco 
further lowered its High Grade price to 36 
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cents per pound on December 9. At yearend, 
the High Grade price ranged from 36 to 40 
cents per pound. Special High Grade and 
Prime Western list prices were generally 
quoted at 0.5 to 0.75 cent higher than High 
Grade in 1982. 

The Commodities Exchange Inc. (Comex) 
declared its zinc futures contract dormant 
on October 27 and delisted it. The contract, 
which called for delivery of Special High 
Grade slab zinc, was first traded by Comex 
in February 1978. The contract was little 
used, and the last official trade was made in 
April 1981. 

American- and French-process lead-free 
zinc oxide began the year at 50 to 52 cents 
and 51.5 to 53.5 cents per pound, respective- 
ly. Prices for both generally declined, paral- 
leling the decrease in zinc metal prices. The 
low quotes of 44.5 cents per pound and 46.5 
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cents per pound for American- and French- 
process zinc oxide, respectively, were estab- 
lished in early April and prevailed to year- 
end. The high quotes for both oxides de- 
creased to 46.5 and 48 cents per pound, 
respectively, by the end of June. Photo- 
conductive-grade zinc oxide was listed at 2 
to 3 cents per pound higher than French- 
process zinc oxide during the year. 

The quoted prices of zinc sulfate, granu- 
lar monohydrate industrial grade, 36% zinc 
in 100-pound bags in carload lots, ranged 
from $26.50 to $29 in 1982, the same as in 
1981. Technical-grade zinc chloride, 50% 
solution, was quoted at $12 to $18 per 100 
pounds in tanks, f.o.b., throughout the year. 
In 1982, standard pigment-grade zinc dust 
in drums was quoted at 48 cents per pound; 
pigment types 1 and 2 in drums were quoted 
at 59 to 69.5 cents per pound. 


FOREIGN TRADE 


Exports of concentrates increased 42% in 
1982 and exceeded imports of concentrate 
for the first time since 1936. The increase 
was partially attributable to concentrates 
made available for export because of the 
closing down of the Bunker Hill zinc plant. 
Imports of concentrates were at their lowest 
level since 1939, owing mainly to reduced 
requirements caused by plant closings and 
lower production levels in 1982. 

Slab zinc imports for consumption fell 
25% compared with those in 1981. Canada 
was by far the principal exporter of slab 


zinc to the United States, supplying slightly 
more than one-half of U.S. imports. Peru, 
formerly a minor import source, increased 
shipments in 1982 and was the second 
largest supplier. Other major suppliers 
were Australia and Mexico. 

Import duties on unwrought zinc and zinc 
alloys continued to be reduced in line with 
the Tokyo round of multilateral trade nego- 
tiations completed in 1979. Duties on zinc 
ores, concentrates, and certain other zinc- 
bearing materials continued to be suspend- 
ed during 1982. 


Table 2.—U.S. import duties for zinc materials, January 1, 1982 


Most favored nation 
Item TSUS No. (MFN) Non-MFN 
Ores and concentrates! _ _ _ _ _ FFF 602.20 0.53 cent per pound 1.67 cents per pound 
on zinc content. on zinc content. 
FUME: = uuu n ³˙—w¹ AAA... ene et ee 603.50 SU. O; RS S I 
Unwrought, other than alloys... 626.02 1.8% ad valorem _ _ _ _ 1.75 cents per pound. 
r. y iem ee 626.04 19% ad valorem _ _ _ _ 45% ad valorem. 


Waste and scrap’ |. _ _ Lus 


626.10 


4% ad valorem . _ _ _ 11% ad valorem. 


We on zinc ores, concentrates, and zinc-bearing materials suspended until June 30, 1984, as provided by Public Law 


WORLD REVIEW 


World consumption of zinc reflected the 
general weakness of the world economy in 
1982. According to the International Lead 
and Zinc Study Group (ILZSG slab zinc 
consumption in the market economy coun- 
tries was about 4.1 million tons in 1982 


compared with 4.4 million tons in 1981 and 
4.5 million tons in 1980. Consumption on a 
regional basis was about the same in most 
areas except in the Americas where con- 
sumption fell about 200,000 tons from that 
of 1981. The United States recorded the 
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largest tonnage drop of all countries. Con- 
sumption also was off in Australia, Brazil, 
Canada, and most European countries. Con- 
sumption was up marginally in Japan, the 
Republic of South Africa, the Republic 
of Korea, the Netherlands, and Sweden. 
ILZSG reported that commercial slab zinc 
stocks fell during the first 10 months of 
1982, but increased in the last 2 months, 
ending the year at about 796,000 tons or 9% 
less than at the beginning of the year. 
London Metal Exchange stocks increased 
about 18,000 tons in 1982, but slab zinc 
stocks in most market economy countries 
were lower at yearend. 

World mine output, according to the Bu- 
reau of Mines, increased substantially in 
1982 despite a number of mine closures, 
strikes, and production cutbacks. New 
mines and increased production at existing 
mines in Canada, Peru, Australia, Mexico, 
and Ireland accounted for most of the 
390,000-ton gain in world mine output over 
that of 1981. Of the major producers, pro- 
duction fell, but not drastically, in the 
United States, Spain, and the Federal Re- 
public of Germany. 

Decreased smelter production in Canada, 
the United States, Australia, and several 
European countries accounted for most of 
the decline in output in 1982. These coun- 
tries bore the brunt of cutbacks caused by 
weak demand. Peruvian production increas- 
ed significantly because a new smelter be- 
came operational. 

The European Commission granted pre- 
liminary approval in December for an in- 
dustry plan to aid the ailing European zinc 
industry. Under the plan, producers could 
coordinate production cuts and be reim- 
bursed $220 for each ton of capacity closed. 
Reimbursement funds were to be obtained 
from the producing companies. 

At its annual October session in Geneva, 
Switzerland, the ILZSG projected that both 
world production and consumption of slab 
zinc would be higher in 1983 than in 1982 
and that concentrate supply and demand 
would be in closer balance in 1983. 

Australia.—Mine production increased 
substantially in 1982 owing to increased 
output at a number of mines including 
Mount Isa, Teutonic Bore, and Woodlawn, 
in conterminous Australia, and the Que 
River and Rosebery in Tasmania. 

At Mount Isa in Queensland, MIM Hold- 
ings Ltd. completed in mid-1982 its $58 
million project to expand mining and mill- 
ing of silver-lead-zinc ore by 20%. The 
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project included construction of a $25 mil- 
lion, 800-ton-per-hour, heavy-media separa- 
tion plant designed to reject waste material 
from the downstream grinding and flotation 
circuits. The plant was expected to reject 
about 35% of the ore feed as waste. 

In fiscal year 1982, MIM milled 3 million 
tons of silver-lead-zinc ore averaging 6.3% 
zinc, producing a record 258,165 tons of 55% 
zinc concentrate. Output was up 32% over 
that produced in fiscal year 1981. At the end 
of June, zinc ore reserves at Mount Isa 
totaled 46 million tons grading 6.6% zinc, 
5.9% lead, and 4.6 ounces of silver per ton. 

At MIM’s Hilton deposit, about 12 miles 
north of the Mount Isa Mine, a 500-ton-per- 
day trial mining project was in progress. 
The Hilton deposit had 45 million tons of 
probable reserves grading 9.6% zinc, 6.6% 
lead, and 4.7 ounces of silver per ton. 

EZ Industries Ltd. (EZI) completed con- 
struction of its $170 million Elura Mine and 
mill and planned to start production in 
January 1983 with full production by 
March 1983. Design capacity was 130,000 
tons per year of zinc concentrate and 
100,000 tons per year of silver-lead concen- 
trate from milling 1.1 million tons of ore. 
Reserves were 27 million tons grading 8.3% 
zinc, 5.6% lead, and 4.5 ounces of silver per 
ton. 

Woodlawn Mines Ltd., a joint venture of 
St. Joe, New Broken Hill Consolidated Ltd., 
and Conzinc Riotinto of Australia Ltd., 
produced about 70,000 tons of zinc in con- 
centrate at its open pit mine in New South 
Wales in the fiscal year ending October 31. 
Woodlawn processed about 0.6 million tons 
of ore averaging 13% zinc in 1982. Metal 
recoveries improved owing to changes in ore 
blending and in the flotation circuit. In 
prior years, metal recoveries were adversely 
affected by extreme variability in ore 
grades and contamination by oxidized mate- 
rial from the surface gossan. Ore reserves, 
exclusive of simple copper ore reserves, 
totaled 6 million tons grading 9.5% zinc 
plus appreciable lead, copper, and silver. 

Aberfoyle Ltd., 49% owned by Cominco, 
produced 228,000 tons of ore at its new Que 
River zinc-lead-silver mine in Tasmania in 
1982. The ore was milled by EZI’s West 
Coast Mines, which milled 760,000 tons of 
ore, including that from Que River. Zinc 
concentrate production was 146,900 tons 
containing 52.2% zinc. An additional 60,100 
tons of lead and copper concentrates con- 
taining about 12.5% zinc was also produc- 
ed. West Coast Mines produced 84,200 tons 
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of zinc in concentrate compared with 54,400 
tons in 1981. 

MIM (40%) and Western Selcast Ltd. 
(60%) completed its first full year of produc- 
tion at their Teutonic Bore copper-zinc- 
silver open pit mine in Western Australia. 
For the fiscal year 1982 ending June 30, 
production at Teutonic Bore was about 
31,500 tons of zinc contained in about 62,800 
tons of concentrate. Ore treated was about 
330,000 tons grading 13.1% zinc. Ore re- 
serves available to open pit mining as of 
June 30 were 0.4 million tons grading 11.6% 
zinc, 4.0% copper, and 5 ounces of silver per 
ton. An additional 0.6 million tons of ore 
reserves grading 11.2% zinc, 3.5% copper, 
and 5 ounces of silver per ton was to be 
mined by underground methods. 

EZI, AMAX Exploration (Australia) Inc., 
Aztec Exploration Ltd., and Esso Explora- 
tion and Production Australia Inc. revised 
upward the ore grades at their Scuddles 
copper and zinc deposit at Golden Grove in 
Western Australia. Resource data from the 
Zinc and Southern Merged zones indicate 
16.2 million tons of ore grading about 10.7% 
zinc, 0.8% lead, 0.7% copper, and 2.7 ounces 
of silver per ton, plus some gold. Esso, as 
operator of the project, was conducting 
further engineering and metallurgical 
studies. 

Australian slab zinc production fell 
slightly in 1982 despite higher production at 
the Risdon zinc plant of EZI’s subsidiary, 
Electrolytic Zinc Co. of Australasia Ltd. 
Production at Risdon totaled 192,142 tons 
and accounted for two-thirds of Australian 
slab zinc output. Modifications to the Ris- 
don plant were made in 1982 that allow for 
the treatment of concentrate from the new 
Elura Mine. 

Canada.—Canada continued to lead the 
world in zinc mine production, accounting 
for about one-fifth of world production in 
1982. Mine output was up over that of 1981, 
owing mainly to the first year's production 
from Cominco’s Polaris Mine on Little 
Cornwallis Island near the magnetic North 
Pole. Increased production following expan- 
sions in 1981 was also recorded by Kidd 
Creek Mines Ltd. and Brunswick Mining 
and Smelting Corp. Ltd. (BMS). A number 
of mines closed indefinitely in 1982, and 
others closed temporarily in the summer 
months. | 

After 2 years of construction, the Polaris 
Mine began producing at commercial rates 
in February. Production in its first year was 


129,200 tons of 57.3% zinc concentrate and 


41,600 tons of 72.6% lead concentrate from 
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milling 470,000 tons of ore that averaged 
17.0% zinc and 7.0% lead. Zinc recovery 
from the ore was about 93%. Six shipments 
of concentrates were made during the limit- 
ed shipping season in 1982. Most of the zinc 
concentrate was sold to European refineries 
although some was tolled and subsequently 
marketed by Cominco. The lead concentrate 
was sold to smelters in Europe. Ore reserves 
at yearend totaled 10 million tons averaging 
15.2% zinc and 4.4% lead. 

Cominco’s principal sources of zinc and 
lead concentrate for its Trail, British Co- 
lumbia, integrated smelter and refining 
complex continued to be the Sullivan Mine 
in British Columbia and Pine Point Mine in 
the Northwest Territories. Ore production 
at the Sullivan Mine was the highest since 
1964, despite a 5-week shutdown. About 2.5 
million tons of ore was milled in 1982, 
yielding 118,800 tons of zinc concentrate 
grading 49.4% zinc. Ore reserves at the 
Sullivan Mine at yearend were 44 million 
tons grading 6.1% zinc, 4.4% lead, and 1 
ounce of silver per ton. 

Pine Point Mines Ltd., 69% owned by 
Cominco, milled 2.4 million tons of ore in 
1982, only two-thirds of that milled in 1981, 
but zinc concentrate output was up 4% 
owing to the processing of higher grade ores 
necessitated by the depressed state of the 
zinc and lead markets. Despite stringent 
measures to reduce costs, the company re- 
ported a $9 million operating loss in 1982. 
Late in the year, owing to continued low 
prices for lead and zinc, Pine Point an- 
nounced plans to temporarily shut down 
mining and milling operations on January 
2, 1988. In 1982, Pine Point produced 
260,700 tons of zinc concentrate containing 
57.3% zinc. Ore reserves at yearend were 
about 32 million tons grading 6.1% zinc and 
2.4% lead. 

Cominco continued modernization and ex- 
pansion of its Trail zinc plant, which when 
completed in 1983 will have an annual 
production capacity of 272,000 tons of re- 
fined zinc. Construction was almost com- 
pleted by yearend on the $172 million, 
highly automated zinc electrolytic and 
smelting plant. More than 60% of the cells 
in the electrolytic plant were installed by 
December. Refined zinc production at Trail 
was 204,800 tons in 1982 compared with 
236,600 tons in 1981. Production was cur- 
tailed by a 5-week shutdown at midyear, 
and one of the old electrolytic zinc cell 
houses was closed permanently in the first 
quarter to control inventories. 

In New Brunswick, BMS mined a record 
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3.5 million tons at its No. 12 Mine. Output 
at the No. 6 Mine was only 0.1 million tons 
in 1982. Exploration at the No. 6 Mine did 
not indicate any new reserves and mining 
was scheduled to terminate in 1983. In 1982, 
BMS produced 458,400 tons of zinc concen- 
trate containing 51.6% zinc and 78,800 tons 
of bulk lead-zinc concentrate containing 
30.5% zinc. Proven and probable ore re- 
serves at the No. 12 Mine at yearend were 
102,000 tons averaging 9.1% zinc, 3.7% lead, 
0.396 copper, and 3 ounces of silver per ton. 

Plans to build a 100,000-ton-per-year zinc 
reduction plant at  Belledune, New 
Brunswick, in which BMS has a two-thirds 
interest, were deferred because of difficul- 
ties in arranging financing and the high 
market and operating risk. 

Asarco was developing a new ore body at 
the bottom levels of the Buchans Mine in 
Newfoundland. Asarco had closed the mine 
in December 1981 because the ore was 
nearly exhausted, but since the additional 
ore was discovered, the company was plan- 
ning to bring the mine back onstream in 
1983 if lead-zinc markets improved. Ore 
reserves were estimated at 355,000 tons 
averaging 10.3% zinc, 5.9% lead, 1.4% cop- 
per, and 3 ounces of silver per ton. 

Late in the year, the Matagami division 
of Noranda ceased operation at the Orchan 
Mine in Quebec because of ore exhaustion. 
Sherritt Gordon Mines Ltd.’s Fox and Rut- 
tan Mines in Manitoba were closed down for 
15 weeks in 1982 owing to poor base-metal 
markets. The Fox Mine produced only 5,200 
tons of zinc in concentrate in 1982 compared 
with 8,750 tons in 1981. Ore reserves at the 
Fox Mine totaled 1.7 million tons averaging 
2.3% zinc and 1.6% copper at yearend and 
were sufficient for only about 3 years of 
production at 1981 mining rates. 

Hudson Bay Mining and Smelting Co. 
Ltd. also closed down its zinc and copper 
operations in the Flin Flon and Snow Lake 
areas in Manitoba for 8 weeks during the 
summer owing to poor base-metal markets. 
Hudson Bay closed permanently its White 
Lake Mine near Flin Flon owing to deple- 
tion of ore reserves. 

Cyprus Anvil Mining Corp., a subsidiary 
of Hudson Bay Oil and Gas Ltd., a wholly 
owned subsidiary of Dome Petroleum Ltd., 
closed its Faro Mine in the Yukon in June, 
initially for 8 weeks; however, because of 
weak markets and high operating costs, the 
shutdown was extended through the end of 
1982 and was expected to continue until the 
spring of 1983. 
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Germany, Federal Republic of.—Metall- 
gesellschaft AG and MIM of Australia 
reached an agreement in which MIM 
purchased 50% interest in Ruhr-Zink 
GmbH and 30% in Rhein-Zinc GmbH, both 
Metallgesellschaft subsidiaries. At the same 
time, MIM arranged a 10-year contract to 
supply zinc concentrates to Metall- 
gesellschaft. Beginning in 1983, MIM was to 
supply 60,000 tons of concentrate per year, 
and from 1985 through 1992, MIM would 
supply 100,000 tons per year. 

Greece.—The Hellenic Industrial Devel- 
opment Bank (HIDB), a Government agen- 
cy, authorized the construction of a 50,000- 
ton-per-year zinc refinery and a 40,000-ton- 
per-year lead smelter to be located at Am- 
phipolis near Serrai. Construction of the 
$350 million smelting complex was to start 
in 1983. The new complex was to be owned 
and operated by Agean Metallurgical Indus- 
tries S.A., 89% owned by HIDB. Domestic 
mines were expected to provide the neces- 
sary feed for the complex. Hellenic Products 
and Fertilizers Co., owners and operators of 
the Kassandra lead-zinc mines in northeast- 
ern Greece, was expected to provide most of 
the smelter feed. Hellenic Products was 
carrying out a $20 million expansion and 
modernization program at its Olympias 
Mine to increase ore production from 
300,000 to 800,000 tons per year by 1984. 
Ore reserves at the three operating Kassan- 
dra Mines were estimated to total 20 mil- 
lion tons grading 4.5% zinc, 3.5% lead, 17% 
sulfur, 2.0% arsenic, 0.15% antimony, 0.2% 
copper, 3.8 ounces of silver per ton, and 
some gold. 

Mexico.—-Mine production was higher in 
1982 owing mainly to production increases 
by mines owned by Industria Minera Méx- 
ico S.A. (IMMSA), a subsidiary of Desarrollo 
Industrial Minera S.A. (MEDIMSA). The 
expanded facilities at IMMSA’s Taxco and 
San Martin Mines, completed in 1981, op- 
erated at rated capacity throughout 1982. 
The improvements increased production of 
ore 2,300 tons per day. Construction of the 
second phase of the San Martin expansion, 
which will increase mine output by an 
additional 4,400 tons per day of ore, was 
scheduled for completion in early 1984. 
IMMSA’s project to double the milling ca- 
pacity of the Santa Barbara mill to 4,800 
tons per day was completed in January 
1982. A new production shaft at the Santa 
Barbara Mine was to be completed in early 
1983 to raise production to the mill capacity 
level. 
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In October, IMMSA completed, at a cost 
of $175 million, the construction of its new 
113,000-ton-per-year electrolytic zinc refin- 
ery at San Luis Potosí. All the required feed 
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for the refinery was expected to come from 
mines wholly owned by subsidiaries of 
MEDIMSA. 


TECHNOLOGY 


The Bureau of Mines continued investiga- 
tions to recover zinc and other metals from 
secondary and waste materials to lessen 
undesirable environmental conflicts and oc- 
cupational hazards. A process was devel- 
oped to separate and recover zinc, cadmium, 
and lead from hazardous lead smelter. flue 
dust by hydrometallurgical and electro- 
metallurgical methods. Up to 95% of the 
zinc and cadmium was recovered as metal 
sponge or metal electrodeposits. Approxi- 
mately 95% of the lead was converted into 
electrolyte suitable for recovery by electro- 
winning. 

The recovery of zinc and sulfur from 
sphalerite concentrates by reaction with 
sulfuric acid was demonstrated in a three- 
stage process research unit.‘ Sulfur was 
recovered in elemental form, and zinc, as 
soluble zinc sulfate suitable as feed material 
in conventional zinc electrolysis. The Bu- 
reau also investigated the purification of 


tion, London, England.“ 

Progress reports of the projects supported 
by the International Lead and Zinc Re- 
search Organization Inc. (ILZRO) are re- 
leased annually in the ILZRO Research 
Digest.” | 


Physical scientist, Division of Nonferrous Metals. 

2International Lead and Zinc Study Group. Lead and 
Zinc Statistics. V. 23, No. 6, June 1983, 48 pp. 

3Miller, V. R., T. L. Hebble, and D. L. Paulson. Recovery 
of Cadmium, Zinc, and Lead From Lead Smelter Flue 
Dusts. BuMines RI 8659, 1982, 12 pp. 

*Dewing, H. H., S. E. Lay, and A. A. Cochran. Recovery 
of Zinc and Sulfur From Sphalerite Concentrates by 
Deacon With Sulfuric Acid. BuMines RI 8690, 1982, 


6 pp. 

Atkinson, G. B., J. E. Murphy, and J. A. Eisele. 
Purification of Cl2-O2 Leach Liquors by Zinc Cementation. 
BuMines RI 8707, 1982, 8 pp. 

$7inc Development Association. Zinc Abstracts. V. 40, 
Nos. 1-4, 1982, 209 pp. 

"International Lead and Zinc Research Organization 
Inc. Zinc Research Digest. No. 40, 1982, 62 pp. 


Table 3.—Mine production of recoverable 
zinc in the United States, by month 


zinc aqueous chlorine-oxygen leaching solu- (Metric tons) 
tions by utilizing zinc cementation to re- Month 1981 1982 
move cadmium, cobalt, copper, nickel, and 
5 : January 25,476 24,064 
lead. The study was part of a project to F 25.6638 24.425 
investigate an aqueous chlorine- oxygen Maren 28,503 256.039 
: ; _ April- lease us 26,343 ,133 
leaching process for treating complex sul M 25.602 25325 
fide concentrate. . ee ate ie 883 26,159 
Comprehensive coverage of zincrelated pg g 7777:7. — 29218 Fh 
investigations and an extensive review of September --------------- 28,937 25,859 
t ]d literat th t ti Dép. estu m ma untu re 28,698 21,918 
current wor Itera ure on e extraction November!!!! 25,972 25,676 
and uses of zinc and its products are con- December 23,949 23,105 
tained in quarterly issues of Zinc Abstracts Total. _ 312418 300,274 
published by the Zinc Development Associa- 
Table 4.—Mine production of recoverable zinc in the United States, by State 
(Metric tons) 
State 1978 1979 1980 1981 1982 
Ariona ß ue EL LR eL W W W 138 EN 
Californig — - s ee erem eme W W uam W oo 
Colorado 22,208 9,910 13,823 W W 
Idaho ---------------------------— 32,353 29,660 27,122 W W 
Illinois W W W W 
Kentucky // 52 TAM TK W W 
Missouri __________________________-_ 59,038 61,682 62,886 52,904 63,680 
ee, es ee LE 79 104 71 25 W 
Nevada uu u 8 1,371 W W om 
New Jersey_________________________- 28,915 31,118 28,859 16,198 16,800 
New Mexico ______________-~______--_- W a 
New Vork 26,463 12,133 33,629 36,889 49,351 
Pennsylvania -_---------------------- 19,099 21,447 22,556 24,132 24,762 
Tennesse 87,906 85,119 111,754 117,684 «121,306 
TOMS ron 2 SSD u ma 8 W zt e EV 2a 
a a tinea en aL apace eta 3,509 W W 1,576 ne 


See footnotes at end of table. 
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Table 4.—Mine production of recoverable zinc in the United States, by State —Continued 


(Metric tons) 
State 1978 1979 1980 1981 1982 
III a Se a 10,974 11,406 12,038 9,731 A 
Washington .— ee es eS W EPS Bees = S 
Wisconsin. __ ³ðĩVͤÜ⁰ͤ¹¹w ³ðù ee W W W ES mE 
Ü utn ² mt. ut onte 302,669 261,341 317,103 312,418 300,274 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Table 5.—Production of zinc and lead in the United States in 1982, by State 


and class of ore, from old tailings, etc., in terms of recoverable metals 


(Metric tons unless otherwise specified) 


Zinc ore 
State Gross Gross 
weight Zinc Lead weight 
(dry basis) (dry basis 
Alaska ies o" a REA 
Arizona mee deae "e 
California = pos ae haves 
Colorado a ME TW W 
Idaho ... ... "n a M W 
Illinois MER ie EN E 
Kentucky |... W W 
Missouri n THE u 8,530,735 
Montana e Sa i ER 
Nevada. ...... "m E att E 
New Jersey |... 94,007 16,800 ae aie 
New Mexico 2 Me" NT "A 
New Vork 609,152 49,351 974 2 
Pennsylvania 461,156 24.762 fis i 
Tennessee 4,445,879 119,022 E m 
Utah 22385235 ao zs E Lc 
Washington E M ETE SN 
Total 15,610,194 2209, 935 974 8,534,351 
Percent of total 
zinc and lead XX 70 (3) XX 


Copper-zinc, copper-lead, 
copper-zinc-lead ores 


Gross Gross 
weight Zinc Lead weight 
(dry basis) (dry basis) 
Alaska ge TM es W 
Arizona EN PES oe W 
California E: c s W 
Colorado es "m" E W 
Idano ae UNE "e W 
Illinois — ED __ (5) 
Kentucky ..... = = = =: c= A 
Missouri ____— _ es Dia Lag 
Montana Se Mn Lies 2,901,423 
Nevada m BET 3 
New Jersey 2 a es E 
New Mexico _ _ _ _ 2g Tm — W 
New Vork as es aos ae 
Pennsylvania = ee mc 
Tennesse 1, 603,935 2,284 == z 
Uta "M aes ues W 
Washington EM "m E W 
Totaal 1,603,935 2,284 —  41415,133 
Percent of total 
zinc and lead XX 1 S XX 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Lead ore 


Zinc 


63,680 


63,680 
21 


Zinc 


S SSS, | 


All other sources“ 


Zinc-lead ore 


Gross 
Lead weight Zinc 
(dry basis) 
W W W 
W W w 
474,460 ma E 
474,553 1308,726 216,204 
93 XX 25 
Total 
Gross 
Lead weight Zinc 
(dry basis) 
W W a 
W 36. 378,494 Lot 
W W a 
W W W 
W W W 
W (Š) w 
P W W 
-. 8530735 63, 680 
661 2,901,423 W 
W W NE 
—— 94,007 16,800 
W W L 
E 609,152 49,351 
iu 461,156 24,762 
_. 6,049,814 121,806 
W W EHE 
W W en 
24,660 57,532,939 300,274 
5 XX 100 
XX Not applicable. 


Zinc ore in Kentucky included with “Zinc-lead ore" to avoid disclosing company proprietary data. 


2Zinc from “Zinc ore" in Kentucky included with “Zinc-lead ore" to avoid disclosing company proprietary data. 


Less than 1/2 unit. 


*Lead and zinc recovered from copper, gold, silver, and fluorspar ores and from mill tailings and miscellaneous | 


cleanups. 


SExcludes tonnages of fluorspar from which lead and zinc were recovered as byproducts. 
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Table 6.—Twenty-five leading zinc-producing mines in the United States in 1982 
in order of output 


Rank Mine County and State Operator Source of zinc 

1 Balmaletet St. Lawrence, N. v St. Joe Minerals Cord Zinc ore. 

2 Elmwood-Gordonsville _ _ Smith, Tenn Jersey Miniere Zinc Co Do. 

3 Buer Iron, lo AMAX Lead Co. of Missouri Lead ore. 

4 Freidens ville Lehigh, Pa The New Jersey Zinc Co- _ _ Zinc ore. 

5 OURE <2 oie 88 Jefferson, Tenn ASARCO Incorporated Do. 

6 Iimm !!! a Knox, Tenn F Do. 

7 Sterling Sussex, N. JI The New Jersey Zinc Co., Do. 

nc. 

8 Zinc Mine Works Jefferson, Tenn United States Steel Corp Do. 

9 New Market Se Olan Ane ce ASARCO Incorporated Do. 
10 eon City and Beaver FF The New Jersey Zinc Co- Do. 

reek. 
11 Leadville |... ..... Lake, Colo ASARCO Incorporated Lead-zinc ore. 
12 Fletcher Reynolds, Mo St. Joe Minerals Corp _ _ _ _ Lead ore. 
13 Magmont__________ Iron, a'o Cominco American Ine Do. 
14 GVP Jefferson, Tenn ASARCO Incorporated Zinc ore. 
15 Sunny side San Juan, Colo_ _ _ Standard Metals o Gold ore. 
16 Brushy Creek Reynolds, Mo St. Joe Minerals Cord Lead ore. 
17 Milliken. _________~_ „0 Dea eee Ozark Lead Co Do. 
18 Star Unit area Shoshone, Idaho _ _ Hecla Mining Co Lead-zinc ore. 
19 Pierrepont |. _ _ St. Lawrence, N. v St. Joe Minerals Cord Zinc ore. 
20 Viburnum No. 29 Washington, Mo- 0 Lead ore. 
21 Viburnum No. 28 Iron, ao EE. ERROREM Do. 
22 Copperhill plant Polk, Tenn Cities Service Co. and Ten- Copper-zinc ore. 
nessee Chemical Co. 

23 Lucky Friday- __ _ ____ Shoshone, Idaho _ _ Hecla Mining Co Silver ore. 
24 VEU sho ees St. Lawrence, N.Y St. Joe Minerals Corr Zinc ore. 
25 Rosiclare mill Hardin & Pope, Ill Ozark-Mahoning o Fluorspar. 


Table 7.—Primary and redistilled secondary slab zinc produced in the United States 
(Metric tons) 


1978 1979 1980 1981 1982 
Primary: 
From domestic ores ___ _ 267,350 255,344 231,850 1259, 835 193,284 
From foreign ore ss 139,348 217,137 108, 606 86,728 34,892 
OUR) uz cia re, ð K ] ͤ ne S 406,698 472,481 340,456 7346,563 228,176 
Redistilled secondary: 
At primary smelters _________._-______-_-_ 24,085 40,343 13,113 714,438 42,418 
At secondary smelters _________________- 10,689 12,868 16,283 35,754 31,870 
Total. ana ]])... D 1 34,774 153,212 29,396 150,192 74, 288 
Grand total (excludes zinc recovered | 
by remeltingn ) 441.472 525,693 369,852 "396,755 302,464 
"Revised. 
1Data do not add to total shown because of independent rounding. 
Table 8.—Distilled and electrolytic zinc, primary and secondary, produced in 
the United States, by grade 
(Metric tons) 
Grade 1978 1979 1980 198] 1982 
Special. High «cono 179,812 173,082 148,384 137,210 112,648 
III/ E ee 32,830 39,247 24,552 51,990 31,076 
Continuous Galvanizing . s 41,250 62,683 45,215 55,008 51,139 
Controlled Leallwtſʒ̃ ~~~ __-_- 25,422 40,319 18,650 38,660 7,612 
Prime Western --—-----------------—--—-—— 162,158 210,362 132,991 113,887 93,389 
Total aoe a es ieee a E 441,472 369,852 302,464 


525,693 


"396,755 
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Table 9.— Annual slab zinc capacity of primary zinc plants in the United States, 


by type of plant 
Slab zinc capacity 
Type of plant Plant location (metric tons) 
| 1981 1982 
Electrolytic: 
AMAX Zinc Co, Inc -------------- Sauget, Il su net i ee 16,000 76,000 
ASARCO Incorporated |... _ _ _ _ _ _ _ _ Corpus Christi, Tex... 104,000 104,000 
The Bunker Hill loo Kellogg, Idaho... 1103,000 1103,000 
Jersey Miniere Zinc Coo Clarksville, Tenn... 82,000 82,000 
National Zinc C)) Bartlesville, Okla_______________ 51,000 51,000 
Electrothermic: 
St. Joe Resources xo Monaca, Pa __________________ 68,000 77,000 


1Zinc plant closed in December 1981. 


Table 10.—Secondary slab zinc plant capacity in the United States 


Arco Alloys Corp_____________----- 
Belmont Smelting & Refining Works 
W. J. Bullock, Ine 
T. L. Diamond & Co., Inc 
Huron Valley Steel Corp 
Illinois Smelting & Refining Co 
Interamerican Zinc Co 
New England Smelting Works, Inc 
The New Jersey Zinc 
esl Smelting Co 


— — — — — — — — — — — — — — — — — — — — — — — — — 


— — a — — — — a am — — — — 


— — — — — — — — — — — — — = 


— — — — — — — ~ — — — — — 


— — — am — =< — — — — — — — — — — 


— — — — — — — — — D — — — — — — — — — — — — — — 


(Metric tons) 


Capacity 
1981 1982: 


Plant location 


— — — — — — — — — — — — — — — — 


West Springfield, Mass 
Depue, Ill 
Torrance, Calif 
Memphis, Tenn 
Jersey City, N.J - ---------~----—- 
Los Angeles, Cali 
Kansas City, Kans 


90,000 108,000 


— am a — am — — — — — — eee 
— — — — — — — — — — — — — — — — 


— — — — — — — — — — — — — — — — 


Table 11.—Stocks and consumption of new and old zinc scrap in the United States 
in 1982, by class of consumer and type of scrap 


(Metric tons, zinc content) 


Class of consumer and 
type of scrap 


Smelters and distillers: 
New clippings 
Old zi 
Remelt zinc 
Engravers’ plates 

anddiescrap.. - - - _ _ 
Diecastings 
Fragmentized diecastings 
Remelt die-cast slab 
Skimmings and ashes 
Sal skimmings 
Die-cast skimmings- - ss 
Galvanizers’ dross 


=< — — — — — — — — — — — — — — — — — — 
— — — — — — — — — — — — — — — — — 


— — — — — — — — — — — — — — — — — — — — — — — — — 


Chemical plant, foundries, other manufacturers: 
Ga. ERR 
Rod and die scraas 
Diecastings 
Skimmings and ashes 
Sal skimmings 
Die-cast skimmings_ 
Galvanizers’ dross 


Consumption 

Jan.! Receip New Old Tota] Dec. 31 
scrap scrap 

15 410 404 Sp 404 21 
734 3,894 E 3,929 3,929 699 
6 55 52 E 52 9 
57 573 SA 567 567 63 
1,050 817 —- 893 893 974 
1,405 11,502 5 11,372 11,372 1,535 
2,448 18,782 NN 18,221 18,221 3,009 
711 7,541 = 7,610 7,610 642 
14,963 87,817 54,758 um 54,758 48,022 
28 142 156 NM 156 14 
2,179 3,928 3,827 "m 3,827 2,280 
6,268 40,239 34,700 MN 34,700 11,807 
3,154 3,059 3,059 ae 3,059 3,154 
295 2,900 2,900 m 2,900 295 
64 2,564 2,552 X 2,002 76 
33,377 184,223 102,408 42,592 145,000 72,600 
10 23 m 23 23 10 
10 131 eS 131 131 10 
18 222 r 222 222 18 
1,811 3,671 3,903 mee 3,903 1,579 
1,978 6,321 4,921 E 4,921 3,378 
161 ae 161 is fe 161 EN 
2,114 183 2,895 = 2,895 2 
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Table 11.—Stocks and consumption of new and old zinc scrap in the United States 
in 1982, by class of consumer and type of scrap —Continued 


(Metric tons, zinc content) 


Consumption 
PEE CCL 
type of scrap Jan. 1 Ip New Old Total Dec. 31 
scrap scrap 
Chemical plant, foundries, other manufacturers 
—Continued 
Flue due 756 2,544 2,825 ee 2,825 475 
Chemical residues 3,766 8,614 8,631 = 8,631 8,749 
OUNCE a oem ee E mu a S 821 1,267 2,087 = 2,087 1 
Oe u oui u xu eue 11,445 23,576 25,423 376 25,799 9,222 
All classes of consumers: 

New clippings - - - - - -- -----------—-— 15 410 404 404 21 
ZH cen ss gtd e e 744 3,917 = 3,952 3,952 709 
Remelt zinc ______~_-_____~___-___-_~_ 6 55 52 E = 9 
1 plategs_____ _ 57 573 MM 567 561 63 
and die scrap- - - - _ 1,060 948 EUM 1,024 1,024 984 
Diecastingn _ 1.423 11.724 men 11,594 11,594 1,553 
Fragmentized diecastings_ - - - - - - ------ 2,448 18,782 EAS 18,221 18,221 3,009 
Remelt die-cast slab |... 711 7,541 oa 7,610 7,610 642 
Skimmings and asses 16,774 91,488 58,661 s 58,661 49,601 
Salskimmings ------------------- 2,006 6,463 5,077 a 5,077 3,392 
Die-cast skimmings. __ - - - - - -- ----—-—— 2,340 3,928 3,988 ore 3,988 2,280 
Galvanizers’ dros 8,382 41,022 37,595 ed 37,595 11,809 
Flue duet 3,910 5,603 5,884 2 5,884 3,629 
Chemical residues 4,061 11,514 11,531 mt. 11,531 4,044 

Other n ho A ee ecu en 885 3,831 4,639 A 4,639 
Total. REESE eI 44,822 207,799 127,831 42,968 170,799 81,822 


Table 12.—Production of zinc products from zinc-base scrap in the United States 


(Metric tons) 
Product 1978 1979 1980 1981 1982 
` Redistilled slab zinMMMͥͥͥͥͥddMa‚lMulWWM 34,774 53,212 29,396 50,192 74,288 
i se ee 33,346 34,141 35,557 39,626 25,296 
Remelt zinc -——---------------—-----------—--—— 94 89 229 195 69 
Remelt die-cast slab -—_--------------------—--— 3,775 3,911 3,568 6,722 3,905 
Zinc-die and diecasting alloys. - - - - - - - - - - - -- -------— 6,024 6,328 4,146 6,902 5,366 
Galvanizing stocks „„ „„ 2, 686 2,731 2,461 2,612 2,507 
Secondary zinc in chemical products... 58,650 59,148 55,890 62,557 61,827 


"Revised. 


Table 13.—Zinc recovered from scrap processed in the United States, by kind of scrap 
and form of recovery 


(Metric tons) 
1981 1982 
KIND OF SCRAP 
New scrap: 
II mme Dru ere aput ee ee ee eee eS 138,515 127,651 
Copper base: as uu Z es ee es 116,681 94,891 
Mendes enn h d 143 113 
eie dd POC MT E TS Ds u SOR OR PEA RS 255,339 222,655 
Old scrap: 
Zinc:DaBe om Si es eh ert eee ⅛ ð d ee LEUR 62,891 42,334 
Copper base < c i d ß ß 8 22,014 19,385 
Aluminum bas 376 376 
Magnesium Ddse o rA; EOS . ß Qum aus 230 219 
J cs ³ · ¹Uͤ :: tt ah eg ð2 85,511 62,314 


F enun . ²mmaA ]⁰ꝛ ini. AW 340, 850 284,969 
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Table 13.—Zinc recovered from scrap processed in the United States, by kind of scrap 
and form of recovery —Continued 


(Metric tons) 
1981 1982 
FORM OF RECOVERY 
As metal: 
By distillation: 
JJ%0öÜO nen z Z 2 hh aay -m ]ð Oe UA LII u SS NE ee 150,192 74, 288 
//) ³⁰üwꝛnJJAJJ ⁰ mut EE 39,626 25,296 
By remelting- =- ß dd ro etc eh le EE 2,807 2,576 
Total eei / Gd!!! y eee 10 192,625 102, 160 
In zinc base allo) ⅛ ̊ 13,624 9,271 
In brass and bronze ⁵ ae a hr i tes ee "171,295 111,003 
In aluminum-base alloy) „„ 376 376 
In magnesium-base allorhyrhůÿůsssss e „„ 373 332 
In chemical products: 
Zinc oxide (lead fre 36, 236 35,969 
JJ —— uc eA tu SL Ls ß y LM AL e LE 14,313 16,079 
p ß ß LU LEE ed ai. 11,572 9,490 
Miscellaneous A x E es mu Ae eens I 436 289 
Total pu ——————————————————— —— 248.225 182,809 
Ü˙¹⁵¹ ᷑ͤ — irt. ]⅛Ü˙Ü1d ] . ER I. 340,850 284,969 
"Revised. 
1Includes zinc content of redistilled slab made from remelt die-cast slab. 
Table 14.—Zinc dust produced in the 
United States 
Quantit Value 
antity —————————— 
Year (metric Total Average 
tons) (thou- per 
sands) pound 
FT 38,487 $37,427 $0.441 
F 36,186 36,075 452 
198830 xor 42,640 41,202 .438 
Ii 43,734 53,871 554 
19822555. ee 37,516 49,316 .607 
Table 15.— Consumption of zinc in the United States 
(Metric tons) 
1978 1979 1980 1981 1982 
NIE DEA cd 1,050,585 1,000,606 811,146 "840,875 709,491 
Ores and concentrates (zinc content)! 89,959 79,710 58,986 60,643 35,515 
Secondary (zinc content)?________________ 301,266 313,998 272,277 T281,851 208,105 
J; ³ĩðV, 1,441,810 1,394,314 1,142,409 71,189,369 953,111 


"Revised. 
Includes ore used directly in galvanizing. 
2Excludes redistilled slab and remelt zinc. 
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Table 16.—Slab zinc consumption in the United States, by industry and product 


(Metric tons) 
Industry and product 1978 1979 1980 1981 1982 
Galvanizing: | 
Sheet and strip- pg 268,687 267,825 220,744 248,006 204,519 
Wire and wire rope ---------------—- 22,801 23,557 22,748 22,119 17,180 
Tubes and pipdee „ 47,379 45,643 37,075 39,418 34,322 
Fittings (for tubes and pipe) ____________ 6,926 8,231 7,394 6,369 5,707 
Tanks and containers? 2, 896 4,081 3,297 5,781 6.507 
Structural shapes 33,264 33,875 33,376 33,667 28,816 
Fasteners .—.- ee 4,839 4,993 3,189 3,693 2,898 
Pole-line hardware 4, 869 4,839 4,078 3,788 2, 955 
Fencing, wire cloth, nettin gg 24,997 21,920 16,022 17,722 17,330 
Other and unspecified uses 37,356 37,839 31,304 30,484 21,810 
MM es ee Le ee een ch 454,014 452,803 379,227 411,047 342,044 
Brass products: 
Sheet, strip, platte 70,181 64,222 37,730 42,006 31,718 
Rod and wire .__ 46,284 51,130 32,554 36,639 26,551 
hh!!! 8 6,779 6,690 4.702 6,440 3,465 
Castings and billets 4,427 3,634 2, 808 2,880 2,211 
Copper-base ingots. _________________ 6,581 6,800 17,190 20,167 13,278 
Other copper-base products ------------ 7,236 8,928 3,842 4,854 3,915 
Toal- en a fel cls inns tara a tt ah 141,488 141,404 98,826 112,986 81,138 
Zinc-base alloys: 
Diecasting 15 J ͤ oe anata eal 345,968 308,722 248,024 234,957 191,607 
Dies and rod alloys |... 544 68 Ne m 2 
Slush and sand-casting alloys -- --------- 7,622 5,266 6,203 8,408 6,147 
f u N T d E S 354,134 314,056 254,227 243,365 197,754 
Raeder 88 24,869 22,044 21,100 123,156 137,168 
ned. et ZS s 37,202 35,513 27,047 125,657 32,374 
Other uses: 
Light-metal allosͥẽ 11,030 12,850 11,137 8,183 8,326 
Miscellaneous) 27,848 21,936 19,582 16,481 10,687 
Total usu c eie o ps a oa mua d s 38,878 34,786 30,719 24,664 19,013 
Grand total __ _ 22582 1,050,585 1,000,606 811,146 ™840,875 709,491 
"Revised. 


Includes zinc used in penny production. 


2Includes zinc used in making zinc dust, wet batteries, desilverizing lead, powder, alloys, chemicals, castings, and 
miscellaneous uses not elsewhere mentioned. 


Table 17.—Slab zinc consumption in the United States in 1982, by industry 


(Metric tons) 
Special Continuous 
- High 775 Controlled Prime 
Industry 6 Grade Ga vonizing Lead Grade. Western Remelt Total 
Galvanizing ---------- 30,354 39,638 5,176 68,367 197,711 798 342,044 
Brass and bronze rte 31,445 42,835 53 361 5,284 1,210 81,138 
Zinc-base alloys -—------- 196,692 1,039 me DT 18 5 197,754 
Rolled zine 17,937 eae 19,231 ete a M 37,168 
Zine oxide 32,374 m xt in EM e 32,374 
Other __ c cen 15,975 1,119 m A 1,919 = 19,013 


Totall. 324,777 84,631 24,460 68,728 204,882 2.013 109,491 
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Table 18.—Slab zinc consumption in the United States in 1982, by State 


. (Metric tons). 
Galva- Brass Die- 
State niseni mills? Sater Other’ Total 

Alabama ________________________-_ 13,734 W "n W 15,302 
Arona 2... ⅛Ü1ð ucc ite ce = cs ne ah W W 
Arkansas .—-.—- ⁵⁰¹-NAAA eee ee ele ` W - — W W 
Californian 23,610 1,715 7,956 5,356 38,637 
Coloradoo᷑mœ ~___________ W ee W W W 
Connecticut W 12,271 W W 20,120 
Delaware W W pv W W 
U Ä L hs Bas us L DT TSS 3,875 E E d» 3,875 
ö§;ð— a ee LL ux fee W ate W 
Hawaii ⁵ ]ßr7¹ W a 8 ERa W 
PUY it nmm Les Lea 46,244 12,890 37,381 3,923 100,438 
Indiana .. loo ee eee 52,697 W W W 10,835 
OWB. D eco meli AAA ĩ 8 Lc. iid 1,098 1,178 

Kentucky ----------------------——— W v PER E 
. ee aci 2,143 PE W W 2,950 

;‚ö§ê5Üãr1⁴ W ME = 8 
Maryland ß eme Eee W . £u e 10,943 
Massachusets sss w W 4,355 
Ir oe soe ate 782 7,580 37,811 191 46,364 
Ill ³ K ĩ 501 "S PN M" 501 
. K 8 W ees e 2E W 
issouri_——------------------——— 4,662 W W 5,859 
Nebraska ___________________-___-_ 5,581 W W 6,200 
New Jersey _______________~_____--- 1,906 4,222 W 11,382 
New York ³˙¹¾ẽ¹ßQO e 11,292 52,408 W 16,124 

North Carolina- ------------------——- W DA W 
hi ui asc yy K ͤ K 55,568 27,496 W 89,182 
Oklahoma- ------------------------ W OS t W 3,811 
Hlc uon b etm CR Le 1,065 W m oe 1,066 
Pennsylvania 41,443 5,059 W W 89,490 
Rhode Island ________________-___-~_~- W W W w w 
South Carolinaaaͤ - W NN E NM W 
Tennessee W = W W W 
)))) ³ĩð2A2A ³ꝛ 8é 14,771 W W W 20, 643 
^] i nn y ß W W A M w 
Virginii e oc ⁰⁰ y 8 W W W W 592 
Washington________ _ w Sous XE W 1,335 
est Virginia __ _ n „ W ==: ET W 15,987 
Wisconsin... S S s s s S s ld 686 w 4,331 w 5,682 
Undistributed ___ _ 222-2 ---2- 60,686 36,190 30,367 77,987 64,027 
Tota se u ]%ꝛ*¾a/ ee i 341,246 79,927 197,750 88,555 707,478 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
1Includes brass mills, brass ingot makers, and brass foundries. 

2Includes producers of zinc-base alloy for diecastings, stamping dies, and rods. 

Includes slab zinc used in rolled zinc products and in zinc oxide. 

*Excludes remelt zinc. 


Table 19.—Rolled zinc produced and quantity available for consumption 


in the United States 
1981 1982 
Value Value 
Metric Total Average Metric Total Average 
tons (thou- per tons (thou- per 
sands) pound sands) pound 
Production:! 
Photoengraving plate w W W W W W 
Strip and foil w W W W W W 
Total rolled zinc? |... 22,414 $32,738 $0.663 36,365 $37,688 $0.470 
Exports 1.500 3,226 976 995 2,351 1.072 
Importgs._____ eee 332 412 645 700 694 450 
Available for consumption 19,355 XX XX 30,143 XX XX 


W Withheld to avoid disclosing company proprietary data; included in“ Total rolled zinc." XX Not applicable. 
1Figures represent net production. In addition, 19,892 tons in 1981 and 27,997 tons in 1982 were rerolled from scrap 
originating in fabricating plants operating in connection with zinc-rolling mills. 
ncludes other plate over 0.375 inch thick, sheet zinc less than 0.375 inch thick, and rod and wire. The Bureau of Mines 
is not at liberty to publish separately. 
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Table 20.—Production and shipments of zinc pigments and compounds! in the 


United States 
(Metric tons) 
1981 1982 
dud Shipments 8 Shipments 
A ² AAA E 145,304 148,951 123,461 127,434 
zie ⁵ð- ĩð 38,682 37,879 42,934 38,922 
Zinc chloride, 50° Baumé?________________________ 26,678 19,597 23,776 24,585 


1Excludes leaded zinc oxide and lithopone. 
2Includes zinc content of zinc ammonium chloride and chromated zinc chloride. 


Table 21.—Zinc content of zinc pigments! and compounds produced by 
domestic manufacturers 


(Metric tons) 
1981 1982 
Zinc in pigments and com- Zinc in pigments and com- 
pounds produced from—- Total pounds produced from—- Total 
— 0 — ONA Ə V o 
Ore Slab Seconda Ore Slab Secondary 
zinc materia zinc material 
Zinc oxide 54,569 25,657 36,236 116,462 30,506 32,374 35,969 98,849 
Zinc sulfate _ 1,353 E 14,313 15,666 W 8 17,388 17,388 


Zinc chloride? ______ __ ae are 6,043 6,043 m no 5,675 5,675 
W Withheld to avoid disclosing company proprietary data; included with Secondary material.” 


1Excludes leaded zinc oxide, zinc sulfide, and lithopone. 
2Includes zinc content of zinc ammonium chloride and chromated zinc chloride. 


Table 22.—Distribution of zinc oxide shipments, by industry 


(Metric tons) 

Industry 1978 1979 1980 1981 1982 
Agriculture._____________________________ 4,847 4,397 6,930 1,328 3.929 
Ceramics _______________________________ 9 245 9,236 5,702 1,822 5.215 
Chemicals ______________________________ 21,057 21,110 17,551 20,561 19,432 
Paints_________________________________ 13,237 12,503 12,165 12,346 
Photocopying ____________________________ 19,096 16,148 9, 10,308 9,516 

ubber c x eue ð v mt oie ee 88 97,989 93,075 61,796 9, 62,923 
e . -L 9,981 16,700 22, 21.222 17,136 
Totali dz y ĩðͤ 181.452 179,769 135,776 148,951 127,434 


Table 23.— Distribution of zinc sulfate shipments 


(Metric tons) 
Year Agriculture Other Total 
1919 — use c ˙ . i ³˙ä y tre Rc i m E 18,512 7, 363 25,875 
1));krkk;.l.ö.!ͤ ³ “( m a ee. 27, 768 7,928 35,696 
hr um. de m ß ß e 30,928 6,951 37,879 
J.. A E ³ ⁰ ⁰Z E 29,882 9,040 38.922 


Table 24.—Stocks of slab zinc in the United States, December 31 


(Metric tons) 
1978 1979 1980 1981 1982 
Primary producertrGWW0ͤess lL 222222 34,570 56,971 18,190 41,124 24, 370 
Secondary producers 3,358 2,095 4,362 3,540 3,831 
Consumerg... ae U muc cuero ng et ee ees So os 99,325 92,595 69,599 81,917 11,565 
Merchants —- Aa!AA ³ e eue 8 NA INA 33,650 68,773 47,397 
Total usu ½ꝛ½ fe en S cee 187,253 151,661 125,801 195,354 153,163 


NA Not available. 
1Stocks on Jan. 1, 1980, were 63,637 tons, which can be considered identical to stocks at yearend 1979. 
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Table 25.—Consumer stocks of slab zinc at plants in the United States, 


December 31, by grade 
(Metric tons) 
Special ; Continuous 2 
- High „ Controlled Prime 
Year a Grade canina Lead Grade Western Remelt Total 
198]. c L L T eu 32,461 9,423 2,153 3,805 33,957 112 81,917 
. L. eed re 36,312 8,047 1,615 6,863 24,599 129 11,565 


Table 26.—Average monthly U.S., LME,' and European producer prices for 
Prime Western zinc and equivalent 


(Metallic zinc, cents per pound) 


1981 1982 
Month United LME European United LME European 
States? cash producer States? cash producer 
An... 8 41.19 35.22 37.42 42.17 37.10 41.39 
FebfüBry .——- s e orien een esteem ht 41.25 33.11 37.42 42.72 37.30 39.69 
March ee ee Z= L muc Tossup asuy gs 41.30 34.33 37.42 39.23 35.78 40.19 
öͤõõĩ]ð⁰˙uAA. y 42.56 37.31 38.19 35.51 33.65 39.01 
BN LL cd r... 88 45.20 38.56 40.14 34.67 34.01 39.01 
¿Je e co . ³%˙¹w 8 46.12 38.06 41.96 34.60 31.33 36.79 
JJ!10ö0Ä˙˙; tds mts 88 46.25 39.21 41.96 35.66 32.80 36.29 
PUPS ²”·»X ³ A Se SS uu 47.47 43.28 41.96 37.79 32.43 36.29 
September |. _ _ 48.12 42.51 45.36 39.64 33.97 36.29 
October - Lu ð v yt 8 45.87 40.41 45.36 40.83 34.06 36.29 
Novemmderrnnrnrrn L2 2 222 ll 46.15 39.74 45.36 40.39 32.18 36.29 
December... 88 42.59 38.31 43.09 38.46 30.30 36.29 
Average uuu LL ³%ð.ͤ LS Su LS U T 44.56 38.34 41.30 38.47 33.74 37.82 
1London Metal Exchange. 
2Based on High Grade zinc. 


Source: Metals Week. 


Table 27.—U.S. exports of zinc and zinc alloys, by country 


1980 1981 1982 

Country Quantity Value Quantity Value Quantity Value 

(metric (thou- (metric (thou- (metric (thou- 

tons) sands) tons) sands) tons) sands) 

Unwrought zinc and zinc 
alloys: 
Argentina,. 1 $1 x E m 
Australia 1 6 1 81 2 $8 
Fall n AAA ie ree ] 1 8 "— M 
Belgium- Luxembourg PS oe 9 25 5 16 
n... 232 456 320 760 260 573 
Iii! 88 97 98 6 17 C n 
Colombia ES Ee 4 7 Su ps 
Costa Ria 6 11 26 44 21 35 
Dominican Republic _ 38 41 26 25 2 3 
Ecuador ______________- 2 4 4 1 4 
ͤͤ tt EE TE 20 61 14 26 2 6 
Germany, Federal Republic of 1 4 1 1 ae Bon 
Guatemalaa _ 63 112 1 6 3 6 
Honduras 2 az ely Bt one 
e eec 3 81 5 20 3 14 
Italy S Se OS ere 2 5 ane (7) 1 
Japan 21 69 29 88 75 83 
Korea, Republic of ________ _ BT EPD 16 50 1 28 
Leeward and Windward Islands _ 13 33 15 100 DA PON 
Mexico 73 544 21 193 175 507 
Netherlands 20 45 me mes 5 21 
New Zealand ------------ 1 2 1 7 (1) 8 
Nicaraguai es 1 2 1 2 S ut 
Nigeria 4 11 10 13 oe a 
Panama ˙ꝛ ¾ ˙⁵ 4 9 25 64 5 16 
FPhilip fine 9 10 2 3 3 

Saudi Arabia 4 14 28 120 50 171 
Singapore 64 119 l 3 1 3 
South Africa, Republic of _ _ _ _ _ 1 2 30 51 4 11 


See footnotes at end of table. 
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Table 27.—U.S. exports of zinc and zinc alloys, by country —Continued 


1980 1981 1982 

Country Quantity Value Quantity Value Quantity Value 

(metric (thou- (metric (thou- (metric (thou- 

tons) sands) tons) sands) tons) sands) 

Unwrought zinc and zinc 
alloys —Continued 
Shfff rele Ee 9 $20 12 $22 (1) $1 
Switzerland __ _ c v 3 7 60 253 
Taiwan -------------——- 45 57 7 18 442 490 
United Arab Emirates ar i 5 9 Loa P 
United Kingdom 27 92 57 275 13 293 
Venezuela. 1 3 14 28 1 18 
vugosla via 9 21 a 5 EN 
BP n orca ee 12 31 T 77 10 72 
Total - cu 22 seal u aa 787 1,976 701 2,070 1,204 2,648 
Wrought zinc and zinc alloys 

Perla so ey ee er 25 47 2 8 um — 
Argentina 67 125 74 145 22 56 
Australia 15 37 32 69 6 15 
Austria S "M 9 26 4 14 
Belgium- Luxembourg 11 20 1 6 (1) 1 
Bermuda, (1) 1 1 1 (1) 1 
, 631 994 909 1.503 893 1.512 
Chile eos 15 27 13 1 2 
Colombia 56 125 75 137 40 96 
Denmark 6 14 4 12 ae Sn 
Dominican Republic _ _ __ __ _ _ 104 585 10 11 (1) 1 
ee JJ Ene 21 52 14 35 15 63 
—-———"— — (C 20 32 2 5 (1) 1 
El s salvador J Bly re m a pue 3 5 4 11 8 21 
Finland.  _ 4 11 1 3 3 1 
France ches 72 200 9 20 18 23 
Germany, Federal Republic of _ _ 1 8 4 34 ae - 
Guatemala 9 18 10 26 3 10 
Guyana... 5 12 4 14 2 8 
Hong Kong 38 65 69 80 1 3 
BdiH f e iu orte 24 48 60 124 166 157 
Israel 2 ⁰ꝛ 8 42 16 27 50 12 26 
abc JJC V 92 241 45 99 13 
Ba asa Cemara das Z Ranun ae i 28 65 153 156 
Korea. Republic oz 31 55 8 34 (1) 8 
Kuwait 1 2 5 26 (1) 21 
Lebanon 26 51 3 8 shee Sons 
Malaysia 26 78 6 10 ge "n 
Mexico 144 301 393 786 221 400 
Netherlands (1) 2 6 11 1 1 
New Zealand ..........-- 10 16 9 18 1 3 
Pakistan __ 14 27 19 38 5 31 
Panda 1 2 7 11 3 8 
POPU: ul uy ⁵ĩ e 22 40 50 109 9 28 
Philippines 101 161 37 93 15 45 
Portugal 35 67 3 7 (1) 2 
Saudi ae . NP 11 51 172 3178 56 153 
Singapore 51 59 24 48 76 188 
South P Africa, Republic o 77 137 116 197 49 133 
Dalle . Oe er 71 126 23 46 30 74 
Sri Lanka _ _ _ 22 42 22 44 5 18 
Sweden. _ 1 6 M . EPA = 
Switzerland 2 6 3 5 (1) 3 
Bü. b on re ee ee 27 59 8 as EN MN 
rn 8 127 195 33 85 17 51 
Thailand... „ 13 25 2 mus 9 
Turkey —— nate 14 26 12 26 "d c" 
United Arab Emirates 4 8 2 7 1 4 
United Kingdom „ 125 596 128 314 113 268 
Uruguay _______--_-___- 6 10 8 13 8 16 
Venezuela 21 49 21 61 10 54 
Others u a ͤ 8 63 138 143 315 51 115 
Total lu cL 2,907 5,078 2,660 5,198 2,023 3,799 


1Less than 1/2 unit. 
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Table 29.—U.S. exports of zinc ores and concentrates, by country 
(Zinc content) 


1981 1982 
Country Quantity Value Quantity Val 
(metric (metric ur 
tons) (thousands) tons) (thousands) 
p L, E 5,173 $4,156 10,894 $6,344 
Belgium-Luxembourg ------------------- 10,868 079 3,37 2,189 
Bulgaria -soono ¿1 tcr. 6,565 4,992 7,067 3,210 
Canada __ 52. 3s es oe ĩ! 0 ĩͤ 21,748 9,587 27,397 12,071 
Dominican Republic _________________-__~_ 1 1 US HS 
tuador- _ _ ² 0m! A ET 5 2 1 1 
Finland: u. u oe ne m AL L. z u LS SDS 57 13 NV 
Frane e cce Lune eri yd en e at EE as 710 362 
German Democratic Republic 5,162 2,478 
Germany, Federal Republic of |... 6,240 3,493 2,256 746 
Guatemala ________~___~_______________ m" sas 99 117 
Indis: ¿Lp a hs rte es ee ose ANS 159 10 
Italy i a ey hag LL ee 1,860 1,457 EN NEN 
apan a a ..... 8 ale 8 1 6 
Korea, Republic oilili?: kk 1 1 = ie. 
Leeward and Windward Islands _____________ 82 36 Vs MEM 
Mexico ]˙V½²³ ³ yd v 2 2 560 321 
Netherlands 165 271 TM ri 
Philippines NNNM 10 6 
Romania —— ue es oe ee Fe re ae ae 4,567 2,026 
Saudi Arabia 48 56 E m 
DEM lA c E t e E 2d S (1) 
Sweden o _ c ee ee rr zs 10,039 554 
Tawa: Coconut matu unie .... tt E 6 5 3 
United Kingdom nnn 1,401 1,123 = = 
e m ee, ee WM == 4,937 1,995 
Ü ca uu a E AE Susu o 54,232 29,280 77,289 32,534 
!Less than 1/2 unit. 
Table 30.—U.S. general imports of zinc, by country 
1980 1981 1982 
Country - Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) 
ORES AND CONCENTRATES 
(zinc content) 
Australia- -—-—------------—- 1,473 $195 903 $201 2,848 $872 
Belgium _________________ nee X 497 242 T am 
Canada__________________ 63,017 25,681 53,613 22,601 10,574 4,510 
Chlé n 14 2 432 295 21 10 
Colombia px vet "- 6 1 20 8 
Germany, Federal Republic of 2,422 1,271 8,687 5,301 7,925 4,431 
Honduras |... _ _ _ --- 7,031 2,558 4,167 2,623 6,303 2,117 
Mexictdo 15,790 4,053 20,045 10,969 15,381 6,376 
Perd un eS ee mech 40,176 19,879 29,326 20,348 6,272 2,498 
tin! 245588. 129,923 53,589 117,736 62,587 49,344 20,877 
BLOCKS, PIGS, OR SLABS? 
Algeria - - ---------------- 6,005 4,497 721 579 6,499 5,578 
Argentina ---------------- us M a " 2,002 1,547 
Australia 24,798 18,046 25,830 22,043 26,336 20,272 
AUSLTIB n _ _ _ 8 629 556 = s — ae 
Belgium-Luxembourg --------- 2,310 2,336 14,018 12,151 1,555 1,461 
Pay 5 1 8 Le "n 1,493 1,159 10,500 9,680 
Canada _ / e rA 280,075 222,411 308,647 285,642 239,839 200,131 
Chilé t mt E ds e" nS 1,450 1,212 ME D 
CHING 22 Lu hs c cce 1,220 886 1,492 1,140 258 210 
Finland. 18,128 12,998 29,156 25,231 20,774 16,514 
France __ _ _ -- 6,835 5,619 17,882 16,491 5,877 ; 
Germany, Federal Republic of- 12,056 A 22,817 24,228 4,702 3,621 
Ghana ___ _ E 65 eds 
ltàly 88 1,999 1,514 1,625 7,298 6,500 6,853 
Japan — nA eee E E 7,090 6,204 741 
Korea, Republic of 1,400 1,047 1,500 1,240 To 3 
Mees Be 23,859 17,881 15,091 13,458 21,819 16,521 
Namibia PS ES 994 836 mS A 
Netherlands 6,508 5,183 20,216 17,579 7,121 5,688 
Norway. - ---------------- Es == 10,801 9,200 9,723 8,063 
Peru 3,951 2,798 43,339 37, 836 48,565 35,639 
Poland ----------------—-- Hs c 600 513 476 450 
Spali occu cee eS ic 10,727 7,592 28,671 23,545 6,573 5,599 


See footnotes at end of table. 


916 MINERALS YEARBOOK, 1982 


Table 30.—U:S. general imports of zinc, by country —Continued 


1980 1981 1982 

Country Quantity Value Quantity Value Quantity Value 

(metric (thou- (metric (thou- (metric (thou- 

tons) sands) tons) sands) tons) sands) 

BLOCKS, PIGS, OR SLABS! — 
Continued 

Tanzania 1,028 $731 a we ENS "n 
United Kingdom 4,112 3,142 13,280 $11,012 4,770 $3,750 
Yugoslavia... a tat 999 867 503 442 
Z22/ͤ0ꝙ00n E T 28,540 22,118 22,408 15,943 
Zambia 5,002 3,443 377 296 401 329 
Total xs ei 2 ee ic 410,642 319,619 602,694 542,618 447,442 364,216 


1In addition, in 1982, 199 tons of zinc anodes was imported from Belgium, Canada, China, the Federal Republic of 
Germany, Hong Kong, Israel, Italy, Japan, the Netherlands, Norway, Sweden, Taiwan, and the United Kingdom. 


Table 31.—U.S. imports for consumption of zinc, by country 


1980 1981 1982 
Country Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) 
ORES AND CONCENTRATES 
(zinc content) 
Australia 8,782 $4,590 1,964 $305 2,971 $988 
Belgium se 2 497 ` 242 one a 
Canada 110,285 42,093 179,566 70,037 22, 827 9,234 
Chili: 2 Z oes ĩðͤ es et Bod >= 432 295 21 10 
Colombia 14 2 6 1 20 3 
Germany, Federal Republic of _ _ _ _ 2,422 1,271 8,687 5,301 1,925 4,431 
Honduras _.____ .____-_-_-- 7,031 2,558 4,363 2,077 6,303 2,116 
N a 13,660 3,640 21,120 11,165 20,534 7,853 
ͤ aa a 40,176 19,879 29,075 20,230 6,208 2,497 
rr eee 182,370 74,033 245,710 110,253 66,809 27,132 
BLOCKS, PIGS, OR SLABS! 
Algeria. afew tee 6,005 4,497 121 579 6,499 5,578 
Argentina sca _ ue 5e c = 8 2,002 1.547 
Australia 24,798 18,046 25,830 22,043 26,334 20,272 
Austria____ _ oe a ete 629 556 — HOT oat m 
Belgium- Luxembourg 2,310 2,336 14,018 12,151 1,555 1,461 
Brazil ee ah i "M" 203 1,493 1,159 8,500 7,761 
Canada ----------------—- 280,075 222,411 308,647 285,642 239, 839 200, 731 
Chile u Lu Su Su ¼ el LL = 8 1.450 1,212 os 
China ns om enm bene 1,327 934 1,492 1,140 258 210 
Finland- ----------------—- 18,128 12,998 29,156 25,231 20,774 16,514 
Fr ande 7,799 6,486 18,135 16,385 5,376 4,682 
Germany, Federal Republic of 12,056 8,939 22,727 24,159 4,702 3,621 
Ghana ——-— ei el a Cu23 or ee 65 20 cat Et 
Hong Kong --------------- 105 62 eis 2E E es 
Ita mo ENT i Pi 1,999 1,514 6,626 6,518 6,500 6,853 
aps et xem "—- ea 15,003 12,456 6,852 5,106 
Korea, Republic of 1,400 1,047 1,500 1,240 E Let 
Mexico _________________~- 23,652 17,728 15,146 13,491 23,161 17,480 
Namibia RI eh 994 836 om P» 
Netherlands 6,508 5,183 20,915 18,010 7,497 5,938 
a eee eee — ER 9,934 8,389 10,104 8,445 
Penita u uy ee es 3,951 2,198 43,339 37,836 48,569 35,638 
Poland ______.________-_ _ = ES 600 573 476 450 
SDAIN iu Ah ees 10,727 7,592 28,671 23,545 9,149 8,027 
f 1.028 731 ae tes Mm xt 
United Kingdom ___________- 2,064 1,607 15,630 12,770 4,769 3,750 
Yugoslavia. -—------------- TINH MN 999 867 503 442 
e . eee = age. 28,540 22,778 22,413 15,943 
Zambia ________________-_~- 5,602 3,823 376 296 401 
Total n 410,163 319,288 612,007 549,326 456,233 370,773 


1In addition, in 1982, 199 tons of zinc anodes was imported from Belgium, Canada, China, the Federal Republic of 
Germany, Hong Kong, Israel, Italy, Japan, the Netherlands, Norway, Sweden, Taiwan, and the United Kingdom. 
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Table 32.—U.S. imports for consumption of zinc 


Ores and concentrates Blocks, pigs, Sheets, plates, strips, Waste and 
(zinc content) slabs! other forms scrap 
Quantity Value Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
19830 8 182,370 $74,033 410,163 $319,288 1,342 $1,041 3,470 $1,361 
18 — 245,710 110,253 612,007 549,326 332 412 5,182 2,578 
1982 . L L 66,809 27,132 456,233 370,773 700 694 2,653 1,232 
Dross and skimmings Zinc fume Dust, powder, 
(zinc content) (zinc content) flakes Total 
Quantity Value Quantity Value Quantity Value value? 
(metric (thou- (metric (thou- (metric (thou- (thousands) 
tons) sands) tons) sands) tons) sands) 
198830 —8 4.062 $1,732 25 $7 3,928 $3,672 $401,134 
! 6 n 7,629 4.090 184 61 7,993 9,519 676,299 
1982.5. 1,104 3,134 11 6 5,864 6,925 409, 896 


ñ a alloys of zinc were imported as follows, in metric tons: 1980—41 ($37,846); 1981—102 ($40,713); and 1982— 


?In addition, manufactures of zinc were imported as follows: 1980—$254,317; 1981—$437,930; and 1982— $539,674. 


Table 33.—U.S. imports for consumption of zinc pigments and compounds 


1981 1982 

Quantity Value Quantity Value 

(metric (thou- (metric (thou- 

tons) sands) tons) sands) 
ICC B—Mmm m.. d dii Tau aska 29,109 $25,333 28,347 $23,640 
Zieh... 661 689 502 607 
Lithopone 1.0 2.9 ³⅛ddddͥũſſſ ⁰ꝛm lee a rae 1,594 692 1,098 586 
Zinc chloride 1,434 880 921 737 
r ³⁰o—ww s s s 8 2, 857 1,186 2, 305 982 
CJ ³ y cL Li E 41 86 40 73 
Zinc hydrosulhte 2 ß et te ee 221 340 222 392 
Zinc compounds, n.8.p.f— - -----------------------——- 2,698 4,295 2,286 3,915 

Table 34.—Zinc: World mine production (content of ore), 
by country! 
(Thousand metric tons) 

Country 1978 1979 1980 1981P 19825 
Alpena 2 ((ͥͤĩõẽ 4.8 4.9 8.2 10.8 10.8 
e e he E S assia 36.6 37.5 33.4 35.4 236.7 
Australiagg ee 473.3 1529.2 495.3 518.3 3665.0 
Austria zenean aaue ð 22.5 20.5 19.1 18.2 18.0 
i sr A a baa au pun Asu 53.9 51.6 50.3 47.0 245.7 
Brazil 4d a eee E Bees 58.7 197.9 105.0 96.6 101.0 
Bülgara". . us n um ĩð!i ie i ee T 88.0 85.0 87.0 87.0 87.0 
Burma- e 2.6 3.0 4.1 3.6 25.4 
Canada ĩð 1,066.9 1,099.9 894.6 911.2 1,033.0 
Chil! cz e e ⁰ 8 1.8 1.8 1.1 1.5 1.5 
China" "on e peu Let ĩ 160.0 160.0 160.0 160.0 160.0 
Colómbia o nu y y y c he M M .1 .1 
Congo (Brazzaville. _ 4.8 4.0 3.5 3.0 3.0 
Czechoslovakia us ape a ma OS (K A eh e 8.8 8.8 7.2 6.8 7.0 
Ecuadot - n eh ce ĩ⅛ðùͤv 8 1.3 “1.0 6 7 1 
Fi ĩ⁵ðIĩ ĩð,A ĩð K ee tus 52.9 51.6 58.4 53.5 254.6 
ÜÜ % Ü˙— ura m eat Eh Sus ee 39.9 137.0 35.8 37.4 237.0 
Germany, Federal Republic off --------------- 97.4 96.9 99.7 91.8 286.9 
TER s vr Ls (dd ĩͤ v ĩͤ . ae 25.6 23.2 27.1 27.0 22.0 
Greenland — 226622445544 Sess eee wees 82.4 87.3 52.1 78.5 77.0 
Guatemala §éð1ſ A yy is t r3 3 (4) 3.0 3.0 
Honduras____ _ _ _ „„ 24.3 T19.8 16.0 16.2 224.6 
Hungary? 2. 3 ee neuem ees 2.8 2.6 2.8 2.0 2.0 
Ill ce LaL iui Rte: 36.3 89.5 26.5 29.1 29.1 
/õõõöĩöĩ?bü 4 S E S SZ 45.0 25.0 30.0 35.0 34.8 
[reland seccina aa ly uu usss 176.0 212.3 228.1 117.0 167.2 
asss 773.3 66.3 58.4 43.9 40.0 
7ĩÜ˙. ꝛ⁴ ⁰ !!... ee n aun 274.6 243.4 238.1 242.0 2250.1 
Korea, North 3 ___ 145.0 145.0 140.0 140.0 140.0 
Korea, Republic of- - - _ Mc 66.4 62.5 56.8 56.5 259.1 


See footnotes at end of table. 
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Table 34.—Zinc: World mine production (content of ore), 
by country! —Continued 


(Thousand metric tons) 


Country 1978 1979 1980 1981P 1982* 

NM decet puse See ee 244.9 245.5 238.2 211.6 2231.9 
MOFOCCO e Ue m eL LEM LL LE 4.3 4.5 6.1 1.9 211.2 
Namibia a u cE  e 86.6 r23.3 31.9 29.6 232.2 
New Zealand - - l 2l L2 l2 (9 (4) (4) ($) MS 
NICAFBBUBR —————— EDS DD aue 3.6 M 8 ae e 
Nigēra rp aye y eee bus ES 1 1 
NopWay leu teu re ass r29.6 r29.6 28.7 29.8 231.4 
PRU" Seale a, ee eo te Sa un 2yb 402.6 432.0 487.6 498.9 541.0 
Philippines — ß 9.5 9.7 6.8 5.8 3.0 
, e 194.0 182.7 187.8 146.5 145.0 
Romania 60.0 60.0 60.0 55.0 55.0 
South Africa, Republic of ae 65.2 53.8 79.1 87.2 291.5 
7ô— ů uE RE ELO CLOS l a 146.8 142.7 183.1 182.0 167.0 
Sweden ß neu LL c uL E 162.8 169.9 167.4 180.9 2185.0 
UBS ores ress eee senes S z 7.4 8.7 7.6 6.6 7.1 
Turkey n o el cn Muse 8 €40.7 ©27.1 €20.4 80.7 30.0 
USSR ee ee ce ee o EN ĩ ee er eee 770.0 770.0 785.0 790.0 795.0 
United Kingdom 2.7 6 4.4 10.9 10.2 
United States 302.7 267.3 317.1 312.4 2300.3 
Vietnamt ___________________________e_ 8.0 6.0 6.5 6.0 6.0 
! . 103.8 101.7 95.3 88.6 87.0 
)))) õõͤͤ a EPI M eee 182.8 773.0 67.0 63.3 63.0 
Zambia 50.0 46.6 37.0 40.6 252.0 
// ³¹wmAAſ ͥ der 15, 854.2 15, 872.5 5, 756.8 5, 657.0 6,046.6 


*Estimated. Preliminary. Revised. 
„Table includes data available through June 29, 1983. 


2Reported figure. 
«Recoverable content of concentrates. 
*Revised to zero. 
Table 35.—Zinc: World smelter production, by country! 
(Thousand metric tons) 
Country 1978 1979 1980 1981P 1982* 
Algeria, primary -= occo 8 25.7 27.3 30.0 31.0 31.0 
Argentina, primar 23.9 138.7 25.4 25.9 30.0 
Australia: 
FEI 88 290.1 1305.2 301.0 295.9 3290.6 
Secondary 4.7 5.0 5.0 14.5 4.5 
Toal z su é é é“᷑œũ 294.8 1310.2 306.0 1300.4 295.1 
Austria, primary and secondar j 21.7 23.2 22.1 22.7 22.6 
Belgium: aes MEE ZZ 
jino S a Z etse uti h uL EL E 233.9 256.7 239.0 247.2 250.0 
Secondary” -----------------------— 7.6 9.1 10.2 10.2 10.0 
/ö§ö'Ä ] ͤ;õõ ux Sun S ee Rr ME 241.5 265.8 249.2 257.4 260.0 
Brazil: i 
Primary entada a he 56.1 63.5 78.3 91.9 395.5 
Secondary 12.2 115.3 17.7 19.0 314.4 
ML MELLE 68.3 178.8 96.0 110.9 3109.9 
Bulgaria, primary and secondary 91.0 89.0 90.0 90.0 90.0 
Canada, priman ul d de ] . a 495.4 980.4 591.6 619.0 905.0 
China, primary and secondary 160.0 160.0 160.0 160.0 160.0 
Czechoslovakia, primary and secondary- - - - - - - - - - *11.5 11.5 9.6 9.0 9.0 
Finland, primary _______________________ 132.9 147.1 146.7 139.8 3143.9 
France: 
Prime ty I ee ³ A A 216.2 7228.6 232.8 232.1 223.8 
Secondary?! _________________________ 15.0 20.0 20.0 25.0 20.0 
OUR ah re a W-. eh eas 231.2 1248.6 252.8 257.1 3243.8 


German Democratic Republic, primary and secondary 16.0 17.0 17.5 17.5 17.5 


See footnotes at end of table. 
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Table 35.— Zinc: World smelter production, by country! —Continued 
(Thousand metric tons) 


Country 1978 1979 1980 1981P 1982* 


Germany, Federal Republic of: 


II ³ K A 8 288.7 333.7 342.8 331.2 300.0 
Secondary) 18.1 21.8 27.8 35.4 35.1 
Tolalt. aya uei a I ee lees ta 306.8 355.5 370.6 366.6 3335.1 
Greece, secondary - - -- ----------------—- ($) NA n NA NA 
Hungary, secondary 6 6 6 6 6 
India 
Prima Go o d ³ d a mamaxa sie 99.4 63.3 43.6 91.4 52.6 
Seon NA NA 
Total 59.4 63.3 43.9 57.6 52.8 
Ttaly, primary and secondary ___ jj 177.6 202.3 206.4 180.9 3158.7 
daran 
p ß ic ur 161.9 189.4 135.2 610.2 3662.4 
Secondary Loo coe 24.8 21.0 49.9 50.3 346.0 
Total- am el E us 2 192.7 816.4 785.1 720.5 3708.4 
Korea, North, primar „ 130.0 120.0 120.0 120.0 120.0 
Korea, Republic of, primar 59.0 83.0 79.1 839 399.2 
Mexico, primar 173.1 161.7 143.9 126.5 3127.0 
Netherlands, primary and secondary ----------- 135.4 154.0 169.5 177.4 180.0 
Norway, primar 71.6 17.8 19.4 80.3 378.7 
Peru, primar, 62.9 68.2 63.8 126.2 3160.7 
Poland, primary and secondary -~ - - - ----------- 222.0 209.0 215.3 167.1 3165.0 
Portugal, primary ae m 2.0 74.6 3.6 
Romania, primary and secondary 49.8 46.5 45.9 “40.0 40.0 
South Africa, Republic of, primary? |... 79.1 75.4 81.4 80.0 380.0 
Spain, primar 177.0 182.7 151.8 179.5 3187.0 
Thailand, primar ($) ($) c" E e 
Turkey, primar) 117.3 117.2 12.6 18.1 14.4 
U.S. S. R.: 
„ ek ee a ee 770.0 770.0 785.0 790.0 795.0 
Secondary. - - - - - ------------------—- 80.0 80.0 80.0 80.0 80.0 
7 nean et v 850.0 850.0 865.0 870.0 875.0 
United Kingdom, primary and secondary - _ _ - _ _ _ _ 13.6 16.1 86.7 81.7 79.3 
United States u 
Primary- Z ee ⁰⁰ 406.7 412.5 340.5 1346.6 228.2 
Secondary 34.8 53.2 29.4 50.2 74.3 
i 8 441.5 525.7 369.9 1396.8 302.5 
Vietnam, primar 7.2 5.4 5.5 5.5 5.0 
Yugoslavia: 
, ß 85.2 87.9 77.5 86.4 76.8 
Secondary __ _ 10.0 11.0 7.0 10.0 10.0 
1＋1ö·ĩ˙7—1. Ee OC LAE 95.2 98.9 84.5 96.4 386.8 
Zaire, primary ___ 43.5 43.5 43.8 58.0 64.4 
Zambia, primar 142.5 38.2 32.7 33.3 339.2 
Grand total `- ------------------—- r5,881.7 6, 269.6 6,056.6 6,112.2 5,881.2 
Of which 
PMary o cuo eee D s. 4,715.8 "5,037.4 4,185.4 4,880.5 4,664.0 
Seconds, 8 207.8 243.0 248.2 285.4 295.1 
Undifferentiated. ____________~- 958.6 1989.2 1,023.0 946.3 922.1 


*Estimated. Preliminary. Revised. NA Not available. 

Whenever possible, detailed information on raw material source of output (primary—directly from ores, and 
secondary—from scrap) has been provided. In cases where raw material source is unreported and insufficient data are 
available to estimate the distribution of the total, that total has been left undistributed (primary and secondary). To the 
extent ible, this table reflects metal production at the first measurable stage of metal output. Table includes data 
available through July 6, 1983. 

2Excludes zinc dust. 

3Reported figure. 

*Less than 50 metric tons. 

5May include quantities of secondary. 
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Zirconium and Hafnium 


By W. Timothy Adams! 


Production of zircon, a zirconium silicate 
mineral, by domestic mining companies 
decreased by 26% in 1982. Zircon exports 
and imports decreased from those of 1981. 
Domestic consumption was 38% less than 
that of 1981. Production and shipments of 
zirconium mill products decreased slightly 
in 1982 because of the continued weak 
demand in nuclear powerplant construc- 
tion. Demand for hafnium in superalloys 
dropped slightly because of the decrease in 
production of aircraft jet engines. 

Zircon was used largely in foundry sands, 
refractories, abrasives, ceramics, and as a 
source of zirconium metal. Zirconium met- 
al was used mostly in nuclear reactors, 
corrosion-resistant equipment for industrial 
plants, and refractory alloys. Hafnium was 
used in nuclear reactors, refractory alloys, 
and cutting-tool alloys. 

Nuclear powerplant construction was at a 
virtual standstill in the United States. By 
contrast, France and Japan continued their 
stable national nuclear power generation 


programs based on the intention to reduce 
their imports of high-cost energy. 

Domestic Data Coverage.—Domestic 
mine production data for zircon are devel- 
oped by the Bureau of Mines from one 
separate voluntary survey of U.S. oper- 
ations entitled, “Production of Zircon.” Of 
the two operations to which a survey re- 
quest was sent, both responded, represent- 
ing 100% of production. Data are withheld 
to avoid disclosing company proprietary 
data. 

Legislation and Government Pro- 
grams.—There were no stockpile goals for 
zirconium or hafnium materials. As of De- 
cember 81, 1982, the U.S. Department of 
Energy had an inventory of approximately 
70 short tons of zirconium sponge, 1,022 
tons of zirconium ingots and shapes, 2 tons 
of zirconium scrap, 32 tons of hafnium 
ingots and shapes, 4 tons of hafnium crystal 
bar, 5 tons of hafnium oxide, and 1 ton of 
hafnium scrap. 


Table 1.—Salient zirconium statistics in the United States 
(Short tons) 


1978 1979 1980 1981 1982 
PNE W W W W 
3 7,671 8,856 1,7 11,680 11,011 
„ 1,009 110,842 113,784 91,108 465 
164,000 168,000 140,000 150,000 93, 000 
F 38.307 97,465 69,478 733,985 “48,575 
URP 8,605 11,130 10,218 8251 5,059 
8 931 975 1,216 71,483 1,349 


*Estimated. “Revised. W Withheld to avoid disclosing company proprietary data. 


Includes insignificant amounts of baddeleyite. 
2Excludes foundries. 
*Excludes oxide produced by zirconium metal producers. 
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Table 2.—Producers of zirconium and hafnium materials in 1982 
Company Location Materials 
ZIRCONIUM MATERIALS | 
Associated Minerals (USA) Ltd., Ine NI ks Oxide. 
J 8 Green Cove Springs, Fla Zircon. 
The Carborundum Coo -----------—-- Falconer, N. TI Refractories. 
CE Cast Industrial Produetsss ` ng . Milled zircon. 
C-E Refractories, a division of Combustion \ 
E eering, Inc. St. Louis, Mo _______ Refractories. 
50 )ͤĩ?[i⁵⁵⁵t x RC an Camden, N. . _ _ _ _ Refractories and zircon. 
))))!’ . K Vandalia, Wo . 
CIBA-GEIGY Corp., Drakenfeld Colors Washington, fra Ceramic colors and milled 
zircon. 
Continental Mineral Processing Corp _ - -------- Sharonville, Ohio Milled zircon. 
Corhart Refractories co Buckhannon, W. va Refractories. 
)))))/öüöĩ;[k ˙m M ea Corning, N. 1X1 Do. 
//öͤöͤĩ 8 Louisville, k yy Do. 
Didier- Taylor Refractories Cor Cincinnati, Ohio Do. 
SRM te Se q VVV ae PE Ee South Shore, X Do. 
E. I. du Pont de Nemours & co n, Dei! Zircon and foundry mixes. 
rem Metals Co 000ooo «44 Alloy, W. va Alloys. 
=m de ay E 88 Cleveland, Ohio Ceramics and ceramic colors. 
Foote Mineral 0oo Cambridge, Ohio Alloys. 
A. P. Green Refractories Co., Remmey Div __ _ _ _ _ _ iphia, pa----- Refractories 
Harbison-Walker Refractories Co 5 Mount Union, PfP aa Do. 
5 7070 Chemical Co., Ine Cleveland, Ohio Oxide. 
. Ceramics Bi—— 44 St. Joseph, Mich Refractories and milled zircon. 
eb lectric Cf Cleveland, Ohio Welding rods. 
M & T Chemicals, Inc-..——-.-------------- Andrews, e Milled zircon, ^ a 
Magnesium Elektron, Inc.. emington, N. J oys, chemi: oxide. 
Norton Co ------------------------—- untsville, Alaa Oxide. 
Reading Allohͤs ~~ Robesonia, fa Baddei 
Ronson M CO p aet. ee gt Newark, NJ JJ leyite (oxide). 
Shieldalloy Cord «„ Newfield, NJ... _ _ _ _ _ Welding rods and alloys. 
Sola Basic "Industries. Engineered Ceramics Div Gilberts, Ill |... _ _ _ _ Ceramics 
TAM Ceramics. - - -- -----------------—- Niagara Falls, N.Y_ — _ — ara oh oxide, alloys, 
chloride 
Teledyne Wah Chang Albany .- _ _ _ _ _ 5 Albany, Oreg Oxide, chloride, sponge, ingot, 
powder, bar, mill prod- 
u 
Thiokol Corp., Ventron Chemicals Dir Beverly, Mass Alloys and powder. 
Transelco, Inc o comu Dresden, N.. Chemicals, ceramics, oxide. 
TRW; [Ice A 8 Cleveland, Ohio Zircon ores. 
Western Zirconium co —n en, Utah _______ ne sponge, ingot, mill prod- 
Zedmark, Inne Butler, fra Rat actoria, 
ZIRCOA Products Cleveland, Ohio Oxide and ceramics. 
HAFNIUM MATERIALS 
Teledyne Wah Chang Albany _______________ Albany, Oreg ------- Oxide, sponge, ingot, crystal bar. 
Western Zirconium rarer Sero Sp Mop 8 Ogden, Utah ....... Oxide, sponge, crystal bar, i ingot. 
DOMESTIC PRODUCTION 


Zircon was recovered as a coproduct with 
titanium mineral concentrates from miner- 
al sands at the dredging and milling facili- 
ties of E. I. du Pont de Nemours & Co. at 
Starke and Highland, Fla., and of Associat- 
ed Minerals (USA) Ltd., Inc., at Green Cove 
Springs, Fla. Production data were withheld 
from publication to avoid disclosing compa- 
ny proprietary data. The combined zircon 
capacity at these plants was estimated to be 
100,000 tons per year. 

Five firms produced 37,090 tons of milled 
(ground) zircon in 1982 from domestic and 
imported concentrates. Five companies, ex- 
cluding those that produce the oxide as an 


intermediate product in making zirconium 
sponge metal, produced 5,059 tons of zirco- 
nium dioxide. 

The production of alloys containing 3% to 
70% zirconium was 60% less than in 1981. 
Hafnium crystal bar production was esti- 
mated at 55 tons in 1982. 

Teledyne Wah Chang Albany (TWCA) 
utilized approximately 50% of its produc- 
tion capacity for zirconium metal in 1982 
because of reduced demand for zirconium 
mill products resulting from the continued 
slowdown in commercial nuclear power- 
plant construction, the major market for 
zirconium shapes. 
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CONSUMPTION AND USES 


Zircon, baddeleyite, and zirconium com- 
pounds were used in refractories, ceramics, 
polishes, glazes, enamels, welding rods, 
chemicals, and sandblasting. The use of 
zirconium chemicals increased in the paint, 
textile, and pharmaceutical industries. 

Foundries used about 50% of the domes- 
tic zircon produced in 1982. The remainder 
was consumed by refractory, abrasive, ce- 
ramic, metal, and other industries. Domes- 
tic zircon was marketed in proprietary mix- 
tures as foundry sand; in refractory sand 
blends with kyanite, sillimanite, and stau- 
rolite; in weighting agents; in zircon- 
titanium dioxide blends for welding-rod 
coatings; and for sandblasting applications. 
Zircon has largely replaced tin oxide as the 
major opacifying agent in ceramics because 
of its low price and its ability to combine 
well with the majority of colors used. 

In 1982, baddeleyite from the Republic of 


South Africa was used mainly in the manu- . 


facture of alumina-zirconia abrasives, and 
also for ceramic colors, refractories, and 
other uses. The use of yttria-stabilized zirco- 
nia in ceramic coatings in jet engines and in 
other high temperature oxidation-resistant 
coatings continued to grow in 1982, but the 
quantity of zirconia consumed was small. 
The market for zirconia ceramics continued 
to develop in the automobile industry. The 
zirconia-oxygen cell functions as the work- 
ing component in the oxygen sensor that is 
part of the microprocessor control of en- 
gines. 

The nuclear power industry accounted for 
about 90% of the zirconium metal consum- 
ed, with the remainder being used primari- 
ly as corrosion-resistant metal in the chemi- 
cal industry, for superalloys, and in elec- 
tronics. Shipments of zirconium mill prod- 
ucts declined for the fourth consecutive 
year in 1982. The decline in demand was a 
result of the continued cancellations and 


delays in the construction of commercial 
nuclear powerplants. There were no new 
orders for commercial nuclear powerplants 
for the fourth consecutive year in 1982, and 
during the year, orders for 42 units were 
canceled. 

Hafnium metal consumption for nuclear 
reactor control rods increased during the 
year. 


Table 3.—Estimated' consumption of 
zircon in the United States, by end use 


(Short tons) 

End use 1981 1982 
Zircon refractories? ss 25,000 15,000 
AZS refractories? ? 5,000 4,400 
Zirconia‘ and AZ abrasives® _ _ _ _ _ _ 18,000 8,000 
F dry aplica iu se 76000 467000 

oundry applications y 
C k 27,000 16,500 
Total uo ous ee D 150,000 93,000 


Based on incomplete reported data. 

Dense and pressed zircon brick and shapes. 

ac cast and bonded alumina-zirconia-silica-based 
re 

*Excludes oxide produced by zirconium metal producers. 

5 Alumina-zirconia-based abrasives. 

*Excludes alloys above 9096 zirconium. 

"Includes chemicals, metallurgical-grade zirconium te- 
trachloride, sandblasting, welding rods, and miscellaneous 
uses. 


Table 4.—Estimated! consumption of 
zirconium oxide? in the United States, 


by end use 
(Short tons) 

End use 1981 1982 

AZ abrasives ___ __________-- 4,500 2,700 
AZS refractoriess 1,000 900 
Other refractories 2,000 1,200 
Chemicalssss ------------ 600 400 
Glazes, opacifiers, colors 500 400 
r ccn ee es 8,600 5,600 


Based on incomplete reported data. 


“Excludes ox oxide de produced by zirconium metal producers. 
Includes 


se peas cast ei ad bonded. 
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Table 5.—Yearend stocks of zirconium and hafnium materials 


(Short tons) 
Item 1981 1982 

Zircon concentrate held by dealers and consumers, excluding foundrie s r27 596 40, 339 
Milled zircon held by dealers and consumers, excluding foundr ies 75,789 *8,236 
Zirconium:! 

Oxid8 rl ³o·² ee EL t 11,489 1 1249 

Sponge, ingot, scrap, alloy 7 A 8 594 845 

Refractorieá - — — - —- - - - - - - - -- —- -— -= -== ] ↄ «WAA I LL pu EL LE r6,791 *5,591 
Hafnium: Sponge and crystal baTt k!?! „„ 35 85 


1Excludes material held by zirconium sponge metal producers. 


Table 6.—Published prices of Australian zircon 
(U.S. dollars per ton) 


- 


Standard Intermedia Premium 
grade grade grade 
December 1981________ UU 102-107 107-113 113-123 
e ee ß ee ES 106-111 111-116 116-120 
)))!) ˙²˙o ü.. ͤ y 108-113 113-117 117-122 


Table 7.—Published prices of zirconium and hafnium materials 
Specification of material 1981 1982 


Zircon: 
Domestic, standard grade, f.o.b. Starke, Fla., bulk, per short ton? __________._ $165.00 $165.00 
Domestic, 75% minimum quantity zircon and aluminum silicates, 


Starke, Fla., bulk, per short ton? ~- LLL cc c22222 222222 99.00 99.00 
Imported sand, containing 65% ZrOs, f. o. b., bulk, per metric ton $113.00- 118.00 $111.00- 116.00 
Domestic, granular, bags, bulk rail, from works, per short ton.bkv8 t 165.00- 177.00 165.00. 177.00 
Domestic, milled, 200- and 325-mesh, rail, from works, bags, per short ton?!² _ _ 225.00 225.00 

Baddeleyite, imported concentrate:* 
96% to 98% ZrOs, minus 100-mesh, c.i.f. Atlantic ports, per pound . _ 99- | 50 .40 
9996 + ZrOs, minus 325-mesh, c.i.f. Atlantic porta, pr pound ______________ 85 1.00 .90 
Zirconium oxide:* 
Chemically pure, white, ground, barrels or bags, works, per pound 4.75 NA 
Powder, commercial e, drums, 2,000-pound minimum, per pound _________ NA 4.25 
Electronic, same basis, per pound ___ NA 1.25 
Insulating, stabilized, 325° F, same basis, per pound __ _________-___-___- NA 3.31 
Insulating, unstabilized, 325° F, same basis, per pounddd 5. NA 8.75 
Dense, stabilized, 30° F, same basis, per pound _____._________________ NA 2.82 
Glass-polishing grade, ton lots, bags, 94% to 97% ZrO», from works, per pound 1.11 NA 
Opacifier grade, 3,300-pound lots, 85% to 90% ZrOs, bags, per pounßdd 81 NA 
Stabilized oxide, 100-pound bags, 91% ZrOs, milled, per pound 1.57 NA 
Zirconium oxychloride: Crystal, cartons, 5-ton lots, from works, per pound®___ __ _ _ _ 87 87 
Zirconium acetate solution: 
25% ZrOs, drums, carlots, 15-ton minimum, from works, per pound 97 97 
22% ZrOs, same basis, per pound ___ 78 78 
Zirconium hydride: Electronic grade, powder, drums, 100-pound lots, from works, per 
)) ay Mi ꝶ .. m Bg 8 81.75 31.75 
Zirconium:5 | 
Powder, per pound. 50.00- 137.50 50.00- 187.50 
nge, per pound o ie ee . 86 12.00. 17.00 12.00. 17.00 
Sheets, strip, bars, per pound_________________----------------- 18.00- 40.00 18.00. 40.00 
Hafnium: Sponge, per pound 70.00- 125.00 70.00. 125.00 
NA Not available. 


jud I. du Pont de Nemours & Co. price list December 1981 (effective Jan. 1, 1982), and December 1982 (effective Jan. 1, 


?Industrial Minerals (London). No. 171, December 1981, p. 98; and No. 188, December 1982, p. 91. 


Chemical Marketing sr asd V. 221, No. 1, Jan. 4, 1982 (effective Dec. 81, 1981), p. 52; and v. 223, No. 1, Jan. 3, 1983 
(effective Dec. 31, 1982), p. 51. 


*Ronson Metals Corp. Baddeleyite price lists. Jan. 1, 1982, and Jan. 1, 1983. 
‘American Metal Market. V. 89, No. 250, Dec. 29, 1981, p. 16; and v. 91, No. 5, Jan. 7, 1983, p. 7. 
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Table 8.—U.S. exports of zirconium ore and concentrate, by country 


1981 1982 
Country 

Pounds Value Pounds Value 
E EEEE A ny ECRIRE ⁵ĩðͤ RR ee m z 112,435 $39,045 
Argentina __ _ ðZͤuĩ 462,601 $78,559 802,6 151,990 
RS 88 2,897,162 541,605 2,190,235 237,077 
Canada - - e 2,445,021 504,117 1,760,169 305,783 

Colombia e ß „O86, 724 486, 367 1.420, : 
5 Republic 123,157 30,252 80,461 17,025 
M ree MERECE 8 107,300 26,279 37,78 8,101 
Germany, Federal Republic ß 2,876, 600,897 10,005,789 1,100,270 
3 8 293,844 67,882 i 26,089 

Leeward and Windward Islands 25,986 

e teen Statu gr 10,370,083 ,068,233 3,210,140 880,643 
Panama _________________________ 2,416 1,625 95, 18,216 

Suriname ________________________ 80,000 1,770 286,379 7, 
aiwan __ _ _ _ eI 8 DP 229,012 140,032 
Venezuela ________________________ 1,048,834 7305, 195 1,241,642 375,040 
Other: o ß. eL iE T234,195 1104, 549 409,479 110,455 
Total ahaa se e AAA 23,260,403 3,838,310 22,022,816 3,268,045 


Table 9.—U.S. exports of zirconium, by class and country 


R 1981 1982 
n — —— JÜ LG usss mc sr 
id Pounds Value Pounds Value 
Zirconium and zirconium alloys, wrought: 
Belgium-Luxembourg ggg 98,100 $4,798,002 89,284 $2,064,439 
M nies I e AE E C 812,446 ,649,143 832,291 9,524,070 
. a EP 53 178,256 11,459 260,811 
Germany, Federal Republic off 73,067 1,746,642 207,982 ,096,059 
ccm eae dic a ss 551,147 13,327, 468 627, 459 17,019,832 
Sweden A sa SC RENE é 4,303 ; 66, i 
Switzerland _____________________~- 17,701 650,71 12,828 ; 
aiwan ___________________~_____- 331 21,518 18,951 351,453 
nited Kingdom ___________________ 28,950 481,469 135,745 889,076 
Other: zusii k eene 4,665 157,646 i 166,888 
Total colto Ae eh ee 1,096,463 30,157,953 1,452,109 37,484,625 
Zirconium and zirconium alloys, unwrought 
and waste and scrap: 
Canada `- ----------------------- 21,404 455,389 8,142 31,379 
Germany, Federal Republic off 8,838 31,259 43,855 203,935 
JSDOL o L . y un S Ee 128,577 2,781,204 185,257 5,202,865 
Netherlands 2,454 10,010 oe we: 
United Kingdwooomnmnn „ 100,996 1,539,640 65,805 1,003,785 
GGͤ an So a m u san 8 2,505 39, 359 798 24,926 
Total og oe creme 8 264,774 4,856,861 303,857 6,466,890 
"Revised. 
Table 10.—U.S. exports of zirconium oxide, by country 
1981 1982 
Count 
id Pounds Value Pounds Value 
, e -~ 11,025 $21,995 60,373 $128,785 
JJ ate a a ope fg de aces Irt 51,99 136,854 11,458 1 
Canadi ß ß 158,318 82, 959 186,141 
I u ðꝛ⅛ ¼⅛⅛⅛mꝶm eee 84,405 2,827 899,198 8,447,163 
Germany, Federal Republic off 43,416 90,608 86,304 105,065 
Hong Mong so i a A 8 29,191 45,742 9,404 10,362 
Hungary — ⁰ꝗ— AA ee 12, 90,7 EI iem 
F111 ³Üw y ee E 59,021 36,893 4,775 12,069 
Italy o V oe eee eae 88 83,108 99,257 47, 
Japan Z; ³˙ AA a usa 171,140 290,753 171,798 316,748 
Mexico oe ĩð i ̃ĩñ 88 133,730 38,279 108,948 j 
Netherlands „ 6,998 47,184 62,940 79,285 
Wedel f d eo 69,177 103,816 22, 42,077 
Tivin uero he ees ee ee el ee ua 17,082 45,232 41,325 ç 
öĩ;— — . Nor dT MEE 40,000 4,000 =e ON 
United Kingdom -----------------------------— 405,741 710,107 369,033 598,424 
Olh —— ß ee 33,908 61,551 38,256 94,642 


6! ⅛ 5D ee 1,564,878 2, 253,661 2,033,268 5,420,482 
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Table 11.—U.S. imports for consumption of zirconium ores, by country 


1980 1981 1982 

Count Quanti Value Quantity Value Quantity Value 

eer ape (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 
Australian 97,968 $8,888 71,852 $6,930 56,092 $5,142 
Austria 20 3 me xut 59 7 
Canada! j (K 1.082 165 2,444 805 705 70 
Malaysia Nor MN 12 5 Lc = 
South Afi Africa, Republic of? |. . . 14,714 1,589 16,740 1,188 11,603 919 
Üthàr se ts se ee PE m "me 3 6 6 
g mou hoe ae a a 12, 118,784. 10,595 91,108 8,378 68,465 6,144 


1Believed to be country of shipment rather than country of origin. 
In addition, very small quantities of baddeleyite were imported. 


Table 12.—U.S. imports for consumption of zirconium and hafnium in 1982, 


by class and country 
Class and country Pounds Value 
poem Tas 70 $6,440 
um-Luxembourg .— _ _ _ a ee Se ee ; 
3 ia ꝶ.V.[(„ x SHE NE MEE UOS : 35,864 
dB an rN ecg HE Ad ĩ é ERE 546,088 11,096,980 
Germany, Federal Republic of 44444„ 1,140 12,694 
/ù̃ ĩ˙ðꝛ ] “i dd assum Rete s 8 12,664 
United Kingdom -—- -------------------—-----—--—------———-—— 792 30,786 
Tote s uoto mc t IM 22 Ld a e AE BN UA LE u IE 552,200 11,195,428 
Zirconium, unwrought and waste and scrap 
Jãããũõũ ↄð ⁵ A ͥ ͥ ³ð³ Ua 44, 604 42, 686 
po EE" TIED 297 5,449 
5 Federal Republic of: U — ꝛ 55, 887 074 
NEUE DEAS ĩ 8 92,489 302,627 
C ² ¶d²³«²⁰ / A Add E e ep mE 167,24 
Pra occ 8 20,860 26,106 
United Kingdonnunl nn 518 
z ß d a n a aste sha 294,928 752,865 
Zirconium alloys, unwrought 
NN CE TUO UL NETTES, 5,869 1,900 
„ . fr aku Saa Za mu aus 7,590 12,883 
United Kingdoo nn 5,004 19,528 
Total -— cnl df h ILLUM d 17,963 84,311 
Zirconium oxide: 
oe up a NER RE MORD ROD OER TERETE S TO NS NS ee 880 6,188 
MORES ne UPC ⁵ð yd gy oe ⁵ sau HANS 63,874 68 
Germany, Federal Republic off 994 38,192 
JJ ag a ys LH LT 3,705 839 
Switzerland JV ⁵ ⁵⁵(0âↄↄ⁵ PME POE SPIE ME p EE 6 1,073 
di oc get E hell ͤ ( 88 85,623 481 
/ ² / ⁰⁵⁰⁰ df r 8 508,146 1,756,457 
Total... unu ͥ ⁰³˙¹⁵³ % EM en eR TZ 663,228 2,117,524 
Zirconium compounds 
nma J]PUUUU gs A Sn eth D ELLE IRE es eee 
E ee A E em Ao AL Ey a os Ree OVE 80,737 111,017 
Germany, Federal Republic off 89,077 ,520 
J e ei Iu S 5 2251 24'235 
aia ——— M ⁵ðV/ꝙ]¾uda¾ ẽðͤ eae RS Cry ns agian cael oleae 
Switzerland ↄ c ⁰ͥſyddſ d vy un uuu me ei ees 143 3,462 
South Africa, Republic of _......_-___-___- ~~ ee 508,657 256, 
PCG ·o·’Ü1 eue a Es ag Soe a e 8 326,279 252,070 
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WORLD REVIEW 


Australia continued to lead the world in 
the production of zircon, a zirconium sili- 
cate mineral. With the mineral sands oper- 
ation at Richards Bay in the Republic of 
South Africa reportedly producing at capac- 
ity, Australia no longer dominated the 
world market. Zircon was also produced in 
Brazil, China, India, Malaysia, the Republic 
of South Africa, Sri Lanka, Thailand, the 
U.S.S.R., and the United States. Baddeley- 


ed in the Republic of South Africa and 
Brazil. 

It was estimated that approximately 90% 
of worldwide zircon consumption was 
accounted for by refractory, ceramic, and 
foundry uses. Market economy countries 
used approximately 8 million pounds of 
zirconium ingot for commercial nuclear 
power generating stations and an additional 
2 million pounds for other purposes. 


ite, a zirconium oxide mineral, was produc- 


Table 13.—Zirconium concentrate: World production, by country! . 


(Short tons) 

Country 1978 1979 1980 1981 1982 
Australian 431,671 90,500 541,837 468,138 350,000 
Brazilillilllllll 4,741 T2 891 3,759 *4,400 8,850 
China -—----------------—-—--—-—- 10,000 12,000 14,000 15,000 15,000 
Indiat -e a %ð ĩ 12,309 13,426 16,836 13,669 13,000 
Malaysia? -—--------------------—- 1,022 1,401 388 1,441 1,650 
South Africa, Republic of 40,000 ,000 88,000 110,000 188,000 
Sri Lanka __ _ _ _ 8,634 1,664 8,841 8,600 8,640 

iland -—-----~------------— 28 128 67 115 110 
MR ee a en i LC 75,000 80,000 80,000 80,000 86,000 
United Statt W W W W W 

J7/öO⁵˙ĩèũ..... = 578,405 T692,010 741,128 696,363 611,250 


*Estimated. Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data; excluded from 


“Total.” 
1Includes data available through Apr. 15, 1983. 
Data are for fiscal year beginning Apr. 1 of that stated. 


Exports (production not officially reported; exports believed to closely approximate total output). 


Australia.—Australia was a major pro- 
ducer of heavy minerals and concentrates 
and was the world’s largest exporter of 
zircon.? The principal mineral sand deposits 
are found on the east coast between New- 
castle, New South Wales, and Gladstone, in 
Queensland, and along the southwest coast 
of Western Australia. Producers assert that 
an unfavorable exchange rate has adversely 
affected the industry's profitability and that 
environmental laws deny access to about 
45% of the known high-grade reserves of 
the Australian east coast. 

For the second year in succession, Allied 
Eneabba Pty. Ltd., an Australian mineral 
sand producer, achieved a respectable profit 
in 1982, with a strong zircon market offset- 
ting lower rutile sales.“ The company ex- 
pected prices to remain firm and reported 
that it had identified a long-term shortage 
of zircon on a world scale. 

Production of mineral sands at North 
Stradbroke Island in Queensland could dou- 


ble if Consolidated Rutile Ltd. installs a 
planned additional dredge. and wet plant.* 
Production at the new plant would be 50% 
greater than at the present Bayside plant. 
Consolidated had reserves estimated at 
615,000 metric tons of zircon in the area to 
be served by the plants. A decision was 
expected by the end of March 1983. 
Associated Minerals Consolidated Ltd. 
concluded a reorganization of its mining 
and processing operations.* The company's 
east coast operations were effectively cen- 
tered on the North Stradbroke heavy min- 
eral deposits. All its other east coast mining 
and separation operations, apart from the 
Brisbane grinding plant, were to be shut 
down. On the west coast, only 9,000 to 
10,000 tons per year of zircon reportedly 
were to be produced in the future at Capel. 
Brazil.—Rutilo a Ilmenita do Brasil S.A., 
a subsidiary of Titanio do Brasil was devel- 
oping reserves at Matargca in Pernambu- 
co for the production of 15,000 tons per year 
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of zircon in 1983.’ 

Japan.—By the end of 1985, six pressur- 
ized water reactors (PWR) and six boiling 
water reactors (BWR) of the 1-million- 
kilowatt class were scheduled to come into 
operation.* The zircaloy tubes used in both 
the PWR and BWR reactors were being 
manufactured in Japan. Estimates were 
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that demand for zircaloy tubing in 1982 was 


1.8 million meters. All three of the Japa- 
nese manufacturers of zircaloy tubes were 
using the basic TWCA tubes of 50 to 60 
millimeter diameter as their starting mate- 
rials. However, the contracts for eight new 
reactors specified 100% Japanese materials. 


TECHNOLOGY 


The Bureau of Mines conducted research 
using zirconia as an alternate mold materi- 
al for molybdenum investment castings.* 
The research demonstrated that molds pre- 
pared from calcia-stabilized zirconia with 
zirconia-forming binders could be used to 
prepare investment castings of molybde- 
num to near-net shape. Molds comprised of 
dip-coat slurries were sufficiently strong 
and erosion resistant to permit castings 
weighing at least 16 pounds to be centrifu- 
gally cast at 14 gravity centrifugal force. 
Superficial fusion of the mold innerface 
during contact with the molten metal gave 
a slight degree of surface roughness. Cast- 
ing dimensions and details were predictable 
and reproducible. 

A method of producing zirconium metal 
fins on zirconium heat exchange tubes was 
reported. The product reportedly was re- 
sistant to solutions that tend to corrode 
tubes fabricated from titanium, Hastelloy, 
and other corrosion-resistant materials. 

A new ceramic developed in Australia 
emerged as a candidate in the effort to 
develop an all-ceramic diesel engine such as 
the “adiabatic” diesel engine that Cummins 
Diesel Corp. hoped to build by 1984. The 
ceramic, known as partially stabilized zirco- 
nia (PSZ) is composed of a matrix of zirconi- 
um dioxide containing small crystals of 
zircon. It is reported that the zircon crystals 
effectively impede the propagation of cracks 
in the material. PSZ was also used for the 
dies for the extrusion of metal pipe and 
tube. The ceramic dies showed less wear 
than metal dies and produced a smoother 
finish. 

Du Pont developed an olefin polymeri- 
zation catalyst that it claimed has many 
advantages over traditional Ziegler-Nata 
catalysts.'? The new catalyst was formed by 
reacting tetraneopentyl zirconium with alu- 
mina particles. It reportedly was active at 
temperature as high as 300* C, and became 
inactive after polymerization. 

The addition of approximately 20% of 
zirconium dioxide reportedly stabilized eu- 
ropium oxide in the cubic phase." Euro- 


pium materials are attractive as control 
and shutoff rod materials in fast neutron 
reactors because of their high capture cross- 
section in fast neutron fluxes. Results were 
compared for coprecipitated powders and 
pellets prepared from mechanically mixed 
powders fired at 1,300* C and 1,500* C. The 
thermal stability of the cubic structure at 
600* C and 800* C was demonstrated. 

An explosion-bonding method of produc- 
ing zirconium-clad steel reportedly promis- 
ed to allow the use of corrosion-resistant 
zirconium in many applications where it 
has been excluded because of the high 
cost. The technique eliminated the metal- 
lic interlayers previously needed to over- 
come problems of incompatibility between 
zirconium and steel. It was reported that 
large clads could be produced, reducing the 
number of welds, and hence the cost re- 
quired to fabricate items such as pressure 
vessels. Explosion-bonded slabs can be roll- 
ed into very large plates measuring up to 96 
by 360 inches with zirconium layers as thin 
as 0.025 inch. 

Milled zircon flour was a key element in a 
refinement of the centrifugal casting 
process.'5 The zircon flour was distributed 
and shaped by a special lining lance over 
the interior of a simple cylindrical tube. 
The zircon-lined mold reportedly enabled 
the more convenient production of items to 
exact or near-net shape. As a refractory 
molding material, zircon flour eliminated 
the chilling effect of a metal mold and 
promoted optimum cooling and metal struc- 
ture. 

The historical development of zirconium 
and its alloys as structural materials for 
nuclear reactors was described.'* The vari- 
ous problems encountered in the early 
stages of the development of zircaloys, and 
their performance in nuclear reactors now 
operating were described in detail. The 
development of Zr-2.5% Nb alloys for pres- 
sure tube applications was discussed. The 
development potential of zirconium alloys 
for high temperature applications was 
discussed in detail. 
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ARSENIC} 


The supply of arsenic trioxide in 1982 was 
adequate to meet domestic demand. Alloca- 
tion of supply by major domestic and for- 
eign producers that began in 1977 ended 
during the first quarter of 1982. Major 
demand was about evenly divided between 
industrial chemicals and agricultural chem- 
icals. 

Domestic Data Coverage.—Commercial- 
grade arsenic trioxide and arsenic metal 
were produced by only one U.S. company. In 
order to prevent disclosure of proprietary 
data, arsenic production data have been 
withheld. 

Legislation and Government  Pro- 
grams.—In 1978, the Occupational Safety 
and Health Administration (OSHA) issued 
a standard reducing the permissible expo- 
sure level for inorganic arsenic from 500 to 
10 micrograms per cubic meter (ug / m)). 
OSHA concluded that inorganic arsenic was 
a carcinogen and that 10 ug/m* was the 
lowest feasible level to which exposure 
could be controlled. However, although 
there was quantitative evidence of risk at 
levels below the old 500 ug/m? level, OSHA 
had not quantitatively estimated risk at the 
lower levels nor made a formal significant 
risk determination. In response to chal- 
lenges in court by U.S. nonferrous metals 
producers, the Ninth Circuit Court of Ap- 
peals ordered additional investigation of the 


issues. On April 9, 1982, OSHA published a 
notice presenting three risk assessments 
and OSHA’s preliminary analysis, request- 
ing comments and scheduling a hearing. 
OSHA's preferred assessment indicated 
that the 10 ug / mo standard would reduce by 
98% the incidence of lung cancer from 
occupational exposure to arsenic in employ- 
ees exposed to arsenic at the previous 500 
ug/m? standard. On January 14, 1983, OSHA 
published its final assessment in which it 
reaffirmed that the 10 ug / ma permissible 
level of occupational exposure to inorganic 
arsenic, which had remained in effect dur- 
ing the reopening of the record, was needed 
to substantially reduce a significant risk of 
lung cancer.? | 

Agreements were reached between 
OSHA, the United Steelworkers of Ameri- 
ca, and ASARCO Incorporated, concerning 
limiting worker exposure to inorganic arse- 
nic. These agreements covered at least four 
lead and copper smelters owned by Asarco 
and were designed to bring these facilities 
into compliance with the new arsenic stand- 
ard. Under these agreements, Asarco was to 
install recommended engineering controls 
and adopt worker protection programs for 
positions identified by the company as ex- 
ceeding the permissible 10 ug/m? exposure 
standard. 
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DOMESTIC PRODUCTION 


Arsenic trioxide and commercial-grade 
arsenic metal were produced at the Tacoma, 
Wash., copper smelter of Asarco. Asarco 
processed arsenic-bearing residues and 
high-arsenic copper concentrates from both 
imported and domestic sources. Production 
of arsenic was primarily from imported 
material, principally from the Philippines. 

Koppers Co. Inc., a major producer of 
arsenical wood preservatives, produced 
high-purity arsenic trioxide at its plant 
near Atlanta, Ga., from low-grade material 
imported from Canada. High-purity arsenic 
trioxide was used in the production of ar- 
senic acid, an intermediate chemical in the 
production of arsenical wood preservatives 
for pressure-treating lumber. Production of 
high-purity arsenic trioxide was for internal 
consumption, the company being a net pur- 
chaser and major consumer of arsenic triox- 
ide. 

High-purity arsenic metal for use in 
electronic devices was refined from com- 
mercial-grade metal by at least two com- 
panies: Asarco at its Globe, Colo., plant 
and Canyonlands 21st Century Corp. at its 
Blanding, Utah, facility. Canyonlands also 
reprocessed new gallium-arsenide scrap 
from the electronics industry for gallium 
recovery. At the present time, arsenic is not 
recovered from the scrap material. 


CONSUMPTION AND USES 


Arsenic compounds, principally arsenic 
trioxide, accounted for 97% of arsenic con- 
sumption in 1982. The estimated end use 
distribution of arsenic in 1982 was 55% in 
industrial chemicals (wood preservations 
and flotation reagents), 35% in agricultural 
chemicals (herbicides and plant desiccants), 
5% in glass and ceramics (fining agent and 
decolorant), 3% in metallic form in nonfer- 
rous alloys, and 2% in other uses (animal 
feed additives, pharmaceuticals, etc.). 

The bulk of metallic arsenic is used in 
copper- and lead-based alloys as a minor 
additive (about 0.5%) to increase strength in 
the posts and grids of lead-acid storage 
batteries and to improve corrosion resist- 
ance and tensile strength in copper alloys. 
A small amount, approximately 2 tons in 
1982, of high-purity arsenic metal was used 
in the electronics industry. Gallium arse- 
nide and its alloys were among the most 
important compound semiconductors, and 
were used in such products as light-emitting 
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diodes and displays, room-temperature la- 
sers, discrete microwave devices, solar cells, 
and photoemissive surfaces. Gallium arse- 
nide devices, as compared with silicon de- 
vices, can have higher operating frequen- 
cies, lower power consumption, lower noise, 
and superior resistance to nuclear ra- 
diation.? 

Consumption of arsenical wood preserva- 
tives in 1981, the last year for which data 
were available, increased by 28% from the 
level of 1980. Annual consumption of arsen- 
ical wood preservatives in short tons was as 
follows: 


1979 1980 1981 
Chromated copper arsenate 
| ce ES 16,882 18,082 23,193 
Ammoniacal copper arsenate 
(ACA) ------------- 532 537 579 
Fluor chrome arsenate phenol 
AP) re ak ie scs r56 W W 
"Revised. W Withheld to avoid disclosing company 


proprietary data. | 
Source: American Wood-Preservers' Association. 


In the above table, chromated copper 
arsenate refers to a group of compounds 
containing varying amounts of arsenic in 
the less toxic, or pentavalent form. Fluor 
chrome arsenic phenol (FCAP) was among 
the earliest arsenical wood preservatives. 
However, in recent years its use in the 
pressure treatment of wood has nearly been 
phased out and replaced with arsenical 
wood preservatives that are more resistant 
to leaching by water.* 


PRICES AND GRADES 


The price of domestically produced arse- 
nic trioxide, guaranteed minimum 95% pu- 
rity, remained at $0.40 per pound through- 
out 1982, unchanged since September 1981. 
The price of domestically produced arsenic 
metal, marketed in 250-pound drums or 
2,000-pound pallets, was $2.75 per pound at 
the beginning of the year, decreased to $2.50 
per pound in January, increased to $2.75 
per pound by July, and decreased in stages 
to the year's low of $2.45 per pound at 
yearend. 

High-purity arsenic metal for electronics 
usage was sold in evacuated or argon-filled 
ampules to inhibit oxidation. Domestic ma- 
terial guaranteed to be 99.999% pure, or 
better, sold for $100 per kilogram. Substan- 
tial premiums were paid for some imported 
material of higher guaranteed purity. 
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Table 1.—Arsenic price quotations 


(Cents per pound, yearend) 
1980 1981 1982 
Trioxide, domestic, 95% As30s, f.o.b. Tacoma, Was) 32 40 40 
Tri „Mexican, 99.13% AssOs, f.o.b. Laredo, Tenmsg/ LLL 22 o2 46 78 59 
Trioxide, impor o. t e ae as legs eS Soe oe 35 45 45 
Metal, domestic, 99% As______________________________ ee 300 275 245 
FOREIGN TRADE commercial-grade arsenic trioxide from Chi- 


na. These two new sources of supply helped 


Imports of arsenic trioxide decreased yet ¿nd the U.S. supply shortage that began in 
remained above the import level of 1980. 1978. 


Sweden, Canada, Mexico and France were Imports of arsenic acid in 1982 declined 
the major sources of imported trioxide. In from the previous year's historically high 
1981, the United States began importing level, but were still more than twice the 
low-grade arsenic trioxide from Canada and 1980 level. 


Table 2.—U.S. imports for consumption of arsenic trioxide content, by country 


1980 1981 1982 


Count Quantity Value Quanti Value  Quantit Value 
re (short (thou- eet" (thou- (short. (thou- 
tons) sands) tons) sands) tons) sands) 


Australia __ v ee TR a E "e 78 $121 
nin jj eco en eee nee 388 $142 1,379 $708 1,136 1,205 
ö 8 2a 41 77 25 43 
redi JJ ĩðVTſͥ0 ĩðͤ d ROO OE 486 110 6,152 965 3,695 786 
rk! ee 75 585 1.411 ; 
FrahOB-— o ob v s LL M do Le a s 2,780 1,597 826 1,093 2, 2,479 
Hee Kong ii y, Federal Republic off 116 92 146 226 E 1 
Japan c rcm au Me eo Lt 79 =. EE 
Korea, Republic of |... 2. 1 26 218 205 9 
ß EDEN Em 3,720 2,681 3,931 5,261 2,509 3,341 
Netherlands - Lum e 40 4 
jn cl o e — — 3 2 ME 
South Africa, Republic of7fffff == 19 1 me Ss 
CON ic ee ee ee es E 135 170 159 198 
// ⁰ ˙ AAA eee 4,770 2,429 5,403 3,259 4,620 4,717 
JE WR ere eo SE us adi eee eee = x= E dm =e 55 7 
JJ) 88 44 91 33 68 
United Kingdom __ _ 44„„ (7) (?) 37 59 32 24 
Zimbabwe eee Mes Sa ae B 37 33 
Tal”. pac AA eee eee oak 12,528 7,352 18,958 13,126 16,092 15,241 
Less than 1/2 unit. 


*Data may not add to totals shown because of independent rounding. 


Table 3.—U.S. imports for consumption of arsenicals, by class 


1980 1981 1982 


Class Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 


——— . SE NED 
Arsenic trioxide (AszOs) ~ - -__------------- 12,528 $7,352 18,958 $13,126 16,092 $15,241 


M CarmeniG Lou ooo ⁵ð ERE DUE Se 266 1,524 323 2,019 150 1,044 
d conl cce d LS 11 2 aS E 20 

Sodium arsenate __ _ ««tö«õũõbi (1) 2 (1) 3 525 109 

Arsenic acid 2 oe S S s s eee ee 271 197 1,666 2,400 771 865 

Arsenic compounds, n.e.c ----------------- 1 113 5 133 400 616 


!Less than 1/2 unit. 
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Table 4.—U.S. imports for consumption of arsenicals, by country! 
(Short tons) 
Metal . Acid Lead arsenate 
1981 1982 1981 1982 1981 1982 
Canada. ceu mimm LULA. 12 5 = 8 UN ufi 
ͤ pene eei hea 83 84 = an ert a 
Germany, Federal Republic of |... = 1 2S A 8 S 
Morito 22 ß ite eR 605 = — -— 
EU ee hea c e t 8 e mE 99 187 
Sweden 273 110 20 d ME 
United Kingdooo nnn = eee 1,041 771 IN e 
Total occ EA eae Os eS 323 150 1,666 771 99 187 
1Figures of less than 1/2 unit are not indicated in this table. 
Table 5.—U.S. import duties for arsenicals 
ite TSUS Most favored nation (MFN) Non-MFN 
m eo ED 
No. Jan. 1, 1982 Jan. 1, 1988 Jan. 1, 1987 Jan. 1, 1983 
Arsenic metall 632.04 1.8 cents per 1.0 cent per Free 6.0 cents per 
pound. pound pound. 
Trioxide and sulfide z^ Fre Free ee Free. 
Other compounds 417.64 4.5% ad 4.4% ad 3.7% ad 25% ad valorem. 
valorem valorem. valorem. 
WORLD REVIEW The plant was designed to process 32 


Canada.—A new arsenic production plant 
was commissioned by Cominco Ltd. in 
Yellowknife, Northwest Territories. The 
plant was scheduled to process arseniferous 
sludge accumulated over 25 years from a 
stack scrubber, operated in conjunction 
with a roaster unit, in the recovery of gold 
and silver. The project was undertaken in 
response to a directive from the Northwest 
Territories Water Board, which was con- 
cerned with the potential environmental 
hazards from surface storage of the wastes. 


metric tons per day of sludge to produce 15 
metric tons per day of high-purity arsenic 
trioxide and a residue that was to be proc- 
essed to recover gold and silver.“ The plant 
was expected to be in operation for 5 to 7 
years. 

Japan.—With at least three companies 
refining arsenic, Japan was a leading world 
producer of high-purity arsenic for electron- 
ic applications. It also was a leading produc- 
er of single-crystal gallium arsenide for 
semiconductor devices. 


Table 6.—Arsenic trioxide: World production, by country? 


(Short tons) 
Country? 1978 1979 1980 1981P 1982* 
Fiahon. uc uu x Itn ee 6, 500 6,118 65, 800 5, 700 5, 600 
Germany, Federal Republic fh 400 =: 400 400 400 
JJ) a ene E 100 201 818 *330 330 
Karea, 5 Ol ei ec ee 604 650 NA 187 NA 
) ay eal ines 8 6,884 7,206 7,641 7,184 55 326 
N amibia® CCC 2,647 2,448 1,420 1,510 52 089 
Peri” or ps cs re mm K 8 71,457 "1,560 2,728 2,385 2,400 
„ 279 2980 220 216 220 
S]] ] . eet eee ee 6,700 5,600 4,500 4,400 4,400 


See footnotes at end of table. 
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Table 6.—Arsenic trioxide: World production, by country? —Continued 
(Short tons) 
Country? 1978 1979 1980 1981P 1982* 
USSRÉ- esent eC e 8,400 8,500 8,500 8,600 8,700 
United States W W W W W 
Tolle. ecl ð K 8 733.971 732.663 31,522 30,912 29,465 


35 preliminary. Revised. NA Not available. 


W Withheld to avoid disclosing company proprietary 


! Includes calculated arsenic trioxide equivalent of output of elemental arsenic and arsenic compounds other than 
arsenic trioxide where inclusion of such materials would not duplicate reported arsenic trioxide production. 


Table includes data available through May 9, 1983. 


In addition to the countries listed, Austria, Belgium, China, Czechoslovakia, Finland, the German Democratic 
Republic, Hüngary, Spain, the United Kingdom, Yugoslavia, and Zimbabwe have produced arsenic and/or arsenic 


compounds in previ 
ou ary of Tsumeb Corp. Ltd. only. 


ious years, but information is inadequate to make reliable estimates of output levels. 


ported figure. 
Output of Empresa Minera del Centro del Perú S.A. (CENTROMIN PERU). 
7Output of arsenic trioxide for sale plus the arsenic trioxide equivalent of the output of metallic arsenic for sale. 


TECHNOLOGY 


Stockpiles of arseniferous dusts, accumu- 
lated from various stages of copper, lead, 
and zinc smelting, have generated interest 
as a possible source material for arsenic, 
and because they pose a potential environ- 
mental hazard. Williams Strategic Metals, 
Inc., developed a bench-scale process for 
recovery of sodium arsenate from copper 
smelter flue dust. The high iron content of 
the flue dust allowed arsenic to be fixed 
early in the process as ferric arsenate, 
which was insoluble during the leaching of 
other metal values. Arsenic recovery was 
accomplished by leaching the ferric arse- 
nate in hot caustic solution. A second proc- 
ess, used to treat lead smelter flue dusts 
containing approximutely the same concen- 
tration of arsenic (10%) as the copper dusts, 
was under commercial development. In this 
process, the arsenic was first dissolved in 
hot sulfuric acid at elevated pressure and 


then arsenic acid was recovered from the 
pregnant solution using solvent extraction 
techniques.* 

The Bureau of Mines conducted research 
to develop hydrometallurgical processes for 
treating arsenical flue dusts. Two laborato- 
ry processes were developed using sulfur 
dioxide to reduce arsenic dissolved in 
hot leach solution to form arsenous acid 
(HsAsO,) which is less soluble than com- 
pounds of arsenic of higher valence. In both 
Bureau of Mines process schemes, arsenic 
was crystallized from the filtrates as pure 
arsenic trioxide by cooling the solution.” 

Cominco used a two-stage countercurrent 
leach system to recover arsenic trioxide 
from arseniferous sludge at its new Yel- 
lowknife plant. Arsenic trioxide was recov- 
ered from hot saturated leach liquid using a 
three-stage vacuum-cooling crystallization 
system. Precious metals were recovered 
from the residue in an existing cyanidation 
circuit.* 


CESIUM AND RUBIDIUM? 


DOMESTIC PRODUCTION 


Small quantities of cesium metal and 
cesium compounds were produced from ore 
(pollucite) that was imported from Canada 
and Zimbabwe. Rubidium compounds and 
metal were produced from imported lepido- 
lite ores. Production of cesium and rubid- 
ium products in 1982 was lower than that of 
1981 because of weak demand. 

The Cabot Corp. (KBI Div.) plant at Re- 
vere, Pa., was the only producer of cesium 


and rubidium metal and compounds. Other 
potential suppliers included the Callery 
Chemical Co., Callery, Pa., and Kerr-McGee 
Chemical Corp., Trona, Calif. 

Domestic Data Coverage.—Domestic da- 
ta for cesium and rubidium are developed 
by the Bureau of Mines from a voluntary 
survey of U.S. operations. Of the four oper- 
ations to which a survey request was sent, 
all responded. Only one company reported 
production of cesium and rubidium prod- 
ucts. 


936 


CONSUMPTION AND USES 


Data concerning specific end-use and con- 
sumption patterns for cesium and rubidium 
and their compounds were not available. 
Cesium and rubidium and their respective 
compounds were interchangeable in most 
applications, although cesium ‘compounds 
were the most widely accepted because of 
their availability and price advantages. 
Commercial consumption included uses for 
high-voltage rectifying tubes, which change 
alternating current to direct current, and 
for infrared lighting where cesium vapor 
emits light with a wavelength that is invisi- 
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ble. In photoelectric cells, cesium chloride 
was used because its color sensitivity is 
higher than that of other alkali salts. 


PRICES 


Prices for cesium and rubidium com- 
pounds and cesium metal rose in 1982 


reportedly because of higher costs of pro- 


duction. At yearend, cesium was $275 per 
pound for technical-grade metal and $325 
per pound for high-purity material. Rubid- 
ium metal prices were unchanged at $300 
per pound for technical-grade and $375 for 
high-purity metal. 


Table 7.—Prices of selected cesium and 
rubidium compounds in 1982 


Compound 


Cesium bromide 
Cesium carbonate _______ 


Cesium hydrox ide 
Rubidium carbonate _ _ _ _ _ _ 
Rubidium chloride 
Rubidium fluoride 


Base price per pound? 
i High- 
Technical A 
purity 
grade grade 
$32.00 $69.50 
32.00 69.50 
84.00 72.50 
40.70 80.00 
38.50 78.00 
78.00 125.00 
79.00 126.00 
85.00 132.00 
85.00 132.00 


1Price is for quantities of less than 100 pounds, f.o.b. 
Revere, Pa., excluding packaging costs. 


Source: Cabot Corp. (KBI Div.) 


FOREIGN TRADE 


The sharp decline in imports was attrib- 
uted to a marked drop in demand in the 
United States. Trade data on raw materials 
and metal were not available. Tariff sched- 
ules established at the Tokyo Round of 
trade negotiations, with downward escala- 
tion, are shown in table 9. 


WORLD REVIEW 


The Tantalum Mining Corp. of Canada 
Ltd., owned jointly by Cabot, 37.5%; Hudson 
Bay Mining and Smelting Co. Ltd., 37.5%; 
and the Manitoba Provincial Government, 
25%, closed its Bernic Lake Mine for 1 


month during the summer of 1982. Bernic 
Lake has long been the major supplier of 
pollucite to the United States. On December 
31, 1982, the mine was shut down complete- 
ly for an anticipated period of 1 year. The 
reasons given for termination of operations 
were lack of demand and increased cost of 
production. 

During 1982, Bikita Minerals (Pvt.) Ltd., 
which operated several mines that produced 
cesium and rubidium minerals in the Victo- 
ria district of Zimbabwe, severely curtailed 
production. The company ceased all produc- 
tion at the end of 1982 because of the lack 
of a market and high production costs. No 
plans for reactivation were announced. 
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Table 8.—U.S. imports for consumption of cesium compounds, by country 
1981 1982 
Country Cesium chloride eae Cesium chloride ius ^ J unds, 
Quantit Quantity Quantity Quantity 
(pounds) Value — (pounds) Value (pounds) Value (pounds) Value 
Canada ______________ 22 $808 = PER e ES € NE 
TONER PADRES ae MN 226 $12,117 SM E m" MN 
Germany, Federal Republic of 8,570 863,875 15,333 658,567 9,645 $403,047 6,995 $395,379 
United Kingdom _ __ ______ 264 14,3 22 "n EN e 7 ,01 
Total 8,856 378538 15,559 670,684 9,645 403, 047 7,002 396,394 
Table 9.— U.S. import duties for cesium and rubidium 
Ite TSUS Most favored nation (MFN) Non-MFN 
m No. Jan. 1, 1983 Jan. 1, 1987 Jan. 1, 1983 
Ore and concentrate 1. Free Free Free. 
JT 415.10 6.9% ad valorem 5.3% ad valorem 25% ad valorem. 
Cesium chloride 418.50 5.0% ad valorem _ 4.0% ad valorem _ Do. 
Other cesium compounds 418.52 4.5% ad valorem _ s 000. 25 cz Do 
Rubidium e 415.40 4.4% ad valorem _ 3.7% ad valorem _ Do 
Rubidium compounds 423.00 do FF Do 
TECHNOLOGY Development and Intergration Facility at 


Research and development in the area of 
magnetohydrodynamic (MHD) technology 
to generate electricity directly from heat 
continued through 1982. The Pacific North- 
west Laboratories of Battelle Memorial In- 
stitute at Richland, Wash., announced 
plans to begin tests on a system that could 
be 8% more efficient than current methods 
under development. The conventional ap- 
proach is to burn coal at a very high tem- 
perature to obtain a gas flow that pro- 
duces electricity when passed through a 
magnetic field. The new concept substitutes 
a gasifier for the combustion area and 
utilizes waste heat for additional electric 
generation. If the Battelle experiments 
prove successful, they could stimulate an 
increased demand for cesium that is used as 
a "seed" material for thermionic generation 
of electricity. 

Work was continued in conventional 
MHD development. Under a program of the 
U.S. Department of Energy, the Component 


Butte, Mont., was testing a 20-ton-meg- 
awatt, two-stage coal-fired combustor made 
by TRW Energy Development Group at 
Redondo Beach, Calif. The unit was coupled 
with an MHD generation channel made by 
Avco Everett Research Laboratories located 
in Everett, Mass. In the next phase, TRW 
was scheduled to deliver a 50-ton-megawatt 
combustor to the Butte, Mont., facility. 

The Albuquerque, N. Mex., municipal 
commission approved an $18 million plan to 
install technology to apply cesium irra- 
diation to sludge from its wastewater- 
treatment operations. The technology was 
developed over the past 8 years at Sandia 
National Laboratory to produce sterilized 
sludge that can be used as fertilizer and 
possibly a feed supplement for ruminant 
animals. Albuquerque's sludge was report- 
edly suitable for fertilizer applications 
because it contains low concentrations of 
heavy metals and toxic chemicals. 


GERMANIUM!^ 


The domestic producer price for germa- 
nium metal and germanium dioxide stabil- 
ized during 1982. Despite a slight decrease 
in domestic production, the increased im- 
ports of wrought germanium products were 
sufficient to meet demand. 

Domestic Data Coverage.—Domestic re- 
finery production data for germanium are 
developed by the Bureau of Mines based on 


discussions with domestic producers con- 
cerning total industry production. 


DOMESTIC PRODUCTION 


Eagle-Picher Industries, Inc., Quapaw, 
Okla. was the sole domestic producer of 
primary germanium. Kawecki Berylco In- 
dustries, Inc., a division of Cabot, Revere, 
Pa., and Atomergic Chemetals Co., Plain- 
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view, N.Y., produced germanium products 
using imported metal, oxide, and scrap, and 
domestic waste and scrap. 

Jersey Miniére Zinc Co., Clarksville, 
Tenn., produced germanium-rich residues 
from zinc ores mined at Gordonsville and 
Elmswood, Tenn. These residues were 
shipped to Métallurgie Hoboken-Overpelt 
S.A. in Belgium for germanium recovery 
and refining. 

Domestic primary and secondary produc- 
tion was estimated to be approximately 
26,000 kilograms, a slight decrease from 
that of 1981. Based on the U.S. producer 
price for refined germanium, the approxi- 
mate value of the production was $28 mil- 
lion. 


CONSUMPTION AND USES 


The estimated consumption pattern for 
various end uses of germanium in 1982 was 
infrared systems, 45%; fiber optics, 18%; 
semiconductors, 15%; detectors, 10%; and 
other uses, 12%. 

Recent growth in the infrared systems 
market could be attributed in part to in- 
creased spending by the military on in- 
frared systems for use in guidance and 
weapon-sighting systems. Germanium-con- 
taining lenses and windows transmit ther- 
mal radiation in a manner similar to visible 
light transmission by optical glass. Other 
important uses for germanium glass includ- 
ed nonmilitary surveillance and moni- 
toring systems in fields such as satellite 
mapping and fire alarms. 

Another growing market for germanium 
was fiber optic telecommunication systems. 
Although not used in all fiber optic systems, 
germanium was an important constituent 
in many applications. Fiber optics can be 
used as replacements for conventional wire- 
telecommunication systems and are finding 
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increased use, especially in the busy north- 
eastern corridor of the United States, be- 
cause they can be installed in existing 
underground conduits where space is often 
at a premium. Fiber optic systems provide a 
compact, short-circuit-free transmission me- 
dium that is not susceptible to distortion by 
an electromagnetic field and that cannot be 
tapped by currently available technology. 

Germanium was used as a substrate upon 
which gallium arsenide phosphide was de- 
posited to form an essential part of light- 
emitting diodes. Germanium was also used 
in the manufacture of other semiconductor 
electronic equipment; to improve the hard- 
ness of copper, aluminum, and magnesium 
alloys; and as a catalyst in the production of 
polyester fibers and plastic bottles in some 
foreign countries. 


PRICES 


Germanium metal was listed at $1,060 
per kilogram and germanium dioxide held 
at $660 per kilogram throughout the year. 

The New York dealer price for imported 
germanium metal was $950 per kilogram at 
the start of the year, and imported germa- 
nium dioxide was listed at $570 per kilo- 
gram. Publication of the New York dealer 
price for imported germanium material 
Stopped during May 1982 owing to numer- 
ous fluctuations in the value of the U.S. 
dollar versus foreign currencies. 


FOREIGN TRADE 


Total imports of germanium metal de- 
creased in 1982 compared with those of 
1981. Belgium-Luxembourg, which provided 
over two-thirds of the total imports, remain- 
ed the largest single source for imported 
germanium, followed by France and the 
United Kingdom. | 


Table 10.—U.S. imports for consumption of germanium, by country 


Country 


Unwrought and waste and scrap: 


Belgium-Luxembourg __ _ _ _ _ 


Switzerland |... 22222-22222 2222222 


1981 1982 
Gross Gross 
weight Value weight Value 
(kilograms) (kilograms) 

Ee 9,560 $1,792,840 1,854 $4,018,956 
e = S 143 5,590 
me 3,380 2,588,859 Tm dius 
Nn 40 39,999 ss - 
T 899 316,768 179 219,004 
zu 60 42,187 53 38,792 
P oe -— 100 50,063 
A 1,098 11,689 c E 
"S 163 159,544 on — 
E 1,476 916,100 821 95,577 
N 16,671 5,927,486 3,150 4,427,982 
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Table 10.—U.S. imports for consumption of germanium, by country —Continued 


1981 1982 
Country Gross Gross 
weight Value weight Value 
(kilograms) kil 
Wrought: 
Belgium Luxembourg 3,025 $4,120,440 6,955 $3,648,870 
e a ee le ia ice Sis 8 850 
ü nga ͤ K ͤ oe 405 108,842 x: E 
Ce Dee EMO ³ AA ĩͤ v EE re ta = om NM 1,934 974,825 
Germany, Federal Republic aal 1101 1,922,906 118 129,494 
Netherland 191 164,518 155 52,238 
United Kingdom __ _ nn (3) 268 144 52,500 
Tol ru ee ee ee ey um m ZS 5,679 6,400,552 9,309 4,858,777 
1Less than 1/2 unit. 
Table 11.—U.S. import duties for germanium metal and germanium dioxide 
Most favored nation (MFN) Non-MFN 
Item oe Jan. 1, 1982- 
Q. . ay 
Jan. 1, 1982 Jan. 1, 1983 Jan. 1, 1983 
Germanium diox ide 423.00 4.5% ad valorem 4.4% ad valorem 25% ad valorem. 
Metal, unwrought and waste and scrap _ _ 628.25 do e Do. 
Metal, wrouggnt -- 628.30 1.1% ad valorem 7.3% ad valorem 45% ad valorem. 
WORLD REVIEW British Columbia, Canada, announced that 


During 1982, germanium was produced 
by Métallurgie Hoboken-Overpelt, Belgium; 
Société Miniére et Métallurgique de Pe- 
fiarroya, France; Societá Mineraria e 
Metallurgica di Pertusola S.A., Italy; Blei- 
bergerbergwerksunion ‘AG, Austria; and 
Preussag AG, Federal Republic of Germany. 
Germanium refineries were also located in 
Japan, the U.S.S.R., and China. 


TECHNOLOGY 


Musto Explorations Ltd., Vancouver, 


it had arranged for Hazen Research, Inc., 
Golden, Colo., to develop a new process 
technology for the recovery of gallium and 
germanium from a depleted copper mine 
near St. George, Utah. The hydrometallur- 
gical process was being run on a pilot scale 
of 50 pounds of feed per hour. If successful, 
this would be the only such operation in the 
world. The Utah site was estimated to have 
more than 200,000 tons of ore containing 
about 0.05% germanium and 0.025% gal- 
lium." 


INDIUM?? 


Indium was produced by four firms: In- 
dium Corp. of America, Utica, N.Y.; NJZ 
Alloys, Inc., Palmerton, Pa., a joint venture 
of The New Jersey Zinc Co. and Indium 
Corp; Williams Strategic Metals Inc., 
Wheat Ridge, Colo.;; and The Arconium 
Corp., Providence, R.I., which started oper- 


ations in 1982. Both NJZ and Williams sent 
their indium product to Indium Corp. for 
further refining and marketing. Asarco, a 
company with a long history of indium 
production, continued to keep its indium 
facility idle. Domestic production declined 
as imports gained market share. The Bu- 
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reau of Mines does not publish domestic 
production data on indium. Small quanti- 
ties of secondary indium were available 
from specialty metal recycling firms. 


CONSUMPTION AND USES 


Indium consumption remained about the 
same as that of 1981. Usage in the fusible 
alloys category increased as a lower indium 
price made it more cost-effective in that 
application versus competitive materials. 
Usage for nuclear control rods remained 
low. Research studies continued on several 
new uses, especially for solar cells. Estimat- 
ed consumption patterns for indium metal 
were electrical and electronic components, 
40%; solders, alloys, and coatings, 40%; and 
research and other uses, 20%. 


PRICES 


The price of indium declined steadily 
during 1982. The price was $5.90 per troy 
ounce at the start of the year and was 
lowered in four stages to $2.60 per troy 
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ounce by yearend. The price decreases were 
attributable to the need to meet competitive 
European pricing and a worldwide oversup- 
ply situation. 


FOREIGN TRADE 


Imports of indium rose significantly. Italy 
was the leading supplier, followed by 
Belgium-Luxembourg, Japan, and the Unit- 
ed Kingdom. The 1982 value of indium 
imports, at $2.1 million, was lower than 
that of recent years, reflecting declining 
indium prices. 

The duty on unwrought and waste and 
scrap indium (TSUS 628.45) during 1982 
was 1.4% ad valorem for the most favored 
nations (MFN) and 25% ad valorem for non- 
MEN. The duty on wrought indium (TSUS 
628.50) was 7.0% ad valorem for MFN and 
45% ad valorem for non-MFN. For indium 
compounds (TSUS 423.96) the duty was 
3.1% ad valorem for MFN and 25% ad 
valorem for non-MFN. 


Table 12. —U.S. imports for consumption of indium, by country 


(Thousand troy ounces and thousand dollars) 


1980 1981 1982 
Country €—À——Á— 
Quantity Value Quantity Value Quantity Value 
Unwrought and waste and scrap: 
Belgium-Luxemboun ggg 148 2,349 91 579 141 452 
COAG oet a 2 88 36 90 14 159 14 124 
Ching. nou is i UN 88 m TM 5 30 
poc NIS NNMERO m o 59 307 83 226 
Germany, Federal Republic off 3 50 (1) 8 DX EM 
Ireland. uo nune eue cu d. NH "ad i zT 24 59 
C“—„ POPE MERERI 8 E 2 17 165 292 
JBDHM Les a m e 10 167 105 601 114 323 
Netherlands t 8 13 8 23 69 
FCC§öè ꝗ un Z ALL i en LI Yo 84 1,318 85 619 26 96 
Switzerland ___ LL (1 (1) (1) 
United Kingdom ------------------—-- 14 404 65 580 95 486 
// 3), CCP mis sis 5 42 Dez E 
%%/öͤöĩõĩõÜ[—ö. ese ee koma E 295 4,986 446 3,029 685 2,127 
Wrought: 
Canada L nummo ee nb uu (1) 1 — T- m "m 
Germany, Federal Republic o 8 Me (1) 3 Ll xh 
Ireland. --------------------- m P (1) 2 a a 
4ÜÜ³ĩè¹“ ee ees ba "e 1 (1) 2 
Netherlands (1) 4 roe mM aa 8 
70G A queue i. lia mu 4 80 10 60 EE 
United Kingdom _-------------------- (1) 32 4 51 1 57 
Total cin e ug Sumo tas 4 117 15 123 1 59 


1Less than 1/2 unit. 


OTHER METALS 


WORLD REVIEW 


In response to declining indium prices, 
world production decreased. For many 
years, Peru has been one of the world’s 
leading mine-source producers of indium 
metal. In Peru, indium was obtained as a 
byproduct from zinc concentrates at the 
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Paragsha concentrator, located at Cerro de 
Pasco, and owned by the Government-con- 
trolled Empresa Minera del Centro del Pera 
S.A. (CENTROMÍN PERU). In 1982, indium 
averaged about 0.0396 of these concentrates 
and total indium output was about 120,000 
troy ounces. Peru exported most of its 
indium to Europe. 


SELENIUM? 


Despite an improved supply-demand rela- 
tionship due to an increase in apparent 
consumption and a decline in domestic pro- 
duction, there was an oversupply of seleni- 
um in 1982 and domestic prices continued to 
drop. 

Domestic Data Coverage.—Domestic pro- 


duction data for selenium are developed by 
the Bureau of Mines from a voluntary 
survey of U.S. operations. The three domes- 
tic refiners of selenium responded to a 
survey of their stocks, primary production 
and shipments of selenium, representing 
100% of the values shown in table 13. 


Table 13.—Salient selenium statistics 
(Pounds of contained selenium unless otherwise specified) 


1978 
United States: 
Production, primar 508,636 
Shipments to consumers 324,378 
Imports for consumption 799,853 
Exports, metal, waste and scrap_ _ _ _ _ _ _ 227,449 
Apparent consumptioůnnn 896,782 
Stocks, yearend, producer 507,377 
Producers’ price, average per pound, 
commercial and high-purity grades $15.00-$18.00 
World: Refinery production 13,180, 420 


1979 1980 1981 1982 
587,118 310,588 555,454 535,714 
467,338 310,764 458,240 678,165 
683,903 625,412 887 765,731 

333,282 180,269 133,430 208, 
817,959 155,961 1,011,697 1,185,365 
627,157 626,981 644,980 560,437 
$13.65-$15.31 $10.95-$12.66 184.38 83.53 
13,571,783 2,800,893 P2,870,880 *2,684,422 


*Estimated. Preliminary. "Revised. 
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ceased 
listing published prices. 


Legislation and Government  Pro- 
grams.—The National Cancer Institute in 
Bethesda, Md., launched a chemopreven- 
tion program that will focus on interfering 
with the development of the latter stages of 
cancer. This marks a departure from the 
practice of studying cancer-causing sub- 
stances. Research will concentrate on pre- 
venting cancer through dietary means us- 
ing natural cancer inhibitors. The program 
development is based on studies that indi- 
cate that such nutrients as beta-carotene; 
selenium; vitamins A, C, and E; and other 
chemicals appear to act as cancer preventa- 
tive agents. More than $2 million was di- 
verted from other programs to finance 
studies of these natural cancer inhibitors. 


DOMESTIC PRODUCTION 


The majority of primary selenium was 
recovered from anode slimes generated in 
the electrolytic refining of copper. Selenium 
also was believed to have been recovered 


resents average dealer price of commercial grade; other prices are average producer prices. In 1981, all producers 


from lead slimes and nonferrous flue dusts. 
During 1982, primary selenium was recov- 
ered from both domestic and imported ma- 
terials at three U.S. copper refineries: 
AMAX Copper Inc., at Carteret, N.J.; Asar- 
co at Amarillo, Tex.; and Kennecott Miner- 
als Co., at Magna, Utah. The Anaconda 
Copper Co. shipped selenium-containing 
materials to these refineries. Phelps Dodge 
Refining Corp. discontinued shipping anode 
slimes to these refineries during 1982. High- 
purity selenium metal and various seleni- 
um compounds were produced from com- 
mercial-grade metal by the three copper 
refineries and other processors. 

Production of secondary selenium from 
scrap xerographic materials and used sele- 
nium rectifiers by two U.S. companies was 
discontinued during 1982. Scrap xerograph- 
ic materials containing selenium were 
shipped to Canada and the United Kingdom 
for processing to recover the selenium. 


942 


CONSUMPTION AND USES 


For the second consecutive year, con- 
sumption of selenium exceeded 1 million 
pounds. Consumption in 1982 was at the 
highest level since 1974, a peak year. The 
increase in demand for selenium in xerogra- 
phy offset the reduced consumption by pig- 
ment and metallurgical industries. Appar- 
ent consumption of selenium was calculated 
by adding selenium shipments to imports 
and subtracting exports. Estimated seleni- 
um consumption by end-use categories in 
1982 was electronic and photocopier compo- 
nents, 35%; glass manufacturing, 30%; 
chemical and pigments, 25%; and other, 
10%. 

Selenium and selenium alloys were the 
predominant photoreceptors used in the 
electrophotographic industry. Based on a 
survey taken over the past 3 years, the 
number of copiers using selenium has 
grown substantially, whereas use of other 
types of photoreceptors remained unchang- 
ed during that period. Of the 104 plain 
paper copiers surveyed in 1981, 70% used 
selenium-based photoreceptors, compared 
with only 55% in 1979. 


STOCKS 


U.S. producer stocks of refined selenium 
decreased in 1982 to the lowest level since 
1978. At the 1982 rate of apparent consump- 
tion, end of year stocks represented less 
than a 6-month supply of selenium. Stocks 
included granular selenium, a semirefined 
form of selenium. 


PRICES AND GRADES 


Selenium was sold as a standard com- 
mercial-grade powder containing 99.5% 
selenium or as a high-purity powder con- 
taining 99.99% selenium or better. Com- 
mercial-grade material (99.1% to 99.5%) 
also was sold in the form of sticks, pellets, or 
shot for metallurgical applications. Pigment 
specifications required a 99.9% minimum 
purity. Other forms of selenium available 
included selenium dioxide, ferroselenium, 
sodium selenite, and sodium selenate. 

Producers stopped listing published 
prices of selenium in January 1981 and 
quoted prices on a daily basis during 1982. 
Dealer prices for commercial-grade materi- 
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al declined from $3.55 to $4.00 per pound at 
the beginning of January to $3.25 to $3.50 
per pound in December. Prices have contin- 
ued to decline since 1975-76 when the aver- 
age producer price was $18.00 per pound for 
commercial-grade material. 


FOREIGN TRADE 


Exports of selenium almost doubled in 
1982 to the highest level since 1979, when 
exports reached a peak of 333,000 pounds. 
Exports to the United Kingdom, the largest 
recipient of selenium materials, increased 
markedly accounting for most of the in- 
creased exports. Much of the selenium ex- 
ported to the United Kingdom was scrap 
material. 

Imports of selenium increased in 1982 for 
the second consecutive year. Although Can- 
ada continued to be the largest supplier of 
imported selenium metal, imports from that 
country dropped by over 30%. Both the 
United Kingdom and Japan greatly increas- 
ed their share in the domestic market, 
imports of selenium from these countries 
having increased from 1981 levels by 160% 
and 150%, respectively. Approximately 
170,000 pounds of imported material, pri- 
marily from the United Kingdom and Cana- 
da, were refined from scrap, at least some of 
which was exported to those countries from 
the United States. 


Table 14.—U.S. exports of selenium metal, 
waste and scrap in 1982, by country 


5 
pounds o 
Country contained Value 
selenium) 
Australia 2,090 39,447 
Brazil. oy es L 210 4,392 
Canada 2,052 11,297 
Colombia 13,341 32,568 
Germany, Federal Republic of 127 920 
Guatemala___________ _ 175 1,432 
Indi —.— es es eds 765 1,050 
Jamaica _____________ 167 864 
Japans 7,141 14, 460 
Mexico o 16,899 69,414 
Netherlands 25,932 96, 330 
Po FFF 2,400 11.240 
C 1.100 4,260 
South., Africa, Republic of 2,000 7,215 
DOIN = L xe 2,204 8,440 
Sweden 21,257 964 
ai wann 1,850 6,400 
United Kingdom 158, 820 440,026 
Total. — dm 258,530 148,119 
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Table 15.—U.S. imports for consumption of selenium in 1982, by country 


(Pounds of 
pounds o 
Country contained Value 
selenium) 
Unwrought and waste and scrap: 
Belgium Luxembourg 50,033 $734,421 
OT um c oc ⁰y.nn ] ß (y iL UU M E 257,148 3,249,826 
Chié- ou ue [PDD E Uu c eL ea ie eto Ms 46,296 ,076 
%/ö%»OQ ]7« . yd kt eK pL i Ee au an Sha su: 62 2,178 
Germany, Federal Republic oe 35,241 332,135 
Hong Kong u ß ß ag ea Sep 350 6,545 
//;ö%Ü ⅛˙—- . y a age y 118,674 1.177, 806 
Porio PRENNE a ͤ0ujʒ] t!!! [ ; 78, 
Swedi ³˙Üw—m ͥ ⁰y . Lu EE 13, 608 ; 
United Kingdo - - - -----------------—-—-—--—--—-—---—--—-—-—-—-———-— 159,501 1,151,788 
J IEEE 11,023 ; 
Tot ß x Sou m unuy ir e. Cp ML Ea sS 713,561 7,223,555 
Selenium dioxide: EM 
Germany, Federal Republic of |... j 14,591 109,360 
Bwedeh a ust Lb t Lac demi ei 88 541 17,515 
17JJöĩõĩõĩ§ĩĩ5[tnt%ũũũĩũ ⁵ ↄ ð d ] yd M MU Ma ee 15,188 126,875 
Selenium salts . 
[GC MMC hh HC TH KR 629 44,295 
diee Republic Of. ĩ˙ A rt e ee ue Ree ee 2,226 2,150 
Ti s ERIDEN ERROR CODE m m-m EIUS 882 22, 393 
].... ß Oe RP ⅛ 5mm ⁊ðv t e. 3,737 68,838 
Sodium selenite 
Jo TRETEN ĩð d 8,115 78,482 
))). ͤͤ ⅛ V. m y ee ee ne 4,651 
Germany, Federal Republic ))) S Su c EC 8,432 49,458 
Bass mtu aza AMO 8 3,448 34,332 
%%% ⁰ĩ˙ oe t.. et a 86 252 2,774 
United Kingdom- ⁵˙ j» d ͤx. Ad 8 9,026 89, 
Toa fa ] A.A.l-.... ðO 8 80,440 258,697 
Other selenium compounds: 
VV u cu tere ud LEV ⁊è k k 1 349 
Spain Wee EIE MIS 2,094 15,197 
United Kingdom uo ads es m ee M et LU 760 17,461 
Total co zou ⅛˙] ö ðx y. 7½ iu ⅛ 2,855 33,007 
Grand tot „„ 1765731 7,710,972 
Table 16.—U.S. import duties for selenium 
Ite TSUS Most favored nation (MFN) Non-MFN 
m 7V AÑBÉ0ÑrI$YÇTIEIIÉIIII£CIÉII€CIIÉII€ÉIIII@ÉIII€I9IcIIIII”IIIQQII-W IŠI€IIIÉIIWIIWWQII£AIIÉIIIAUNP@NA@9=. Y ITD — ——— 
No Jan.1,1982 Jan. I, 1983 Jan. 1, 1987 Jan. 1, 1983 
Selenium metal... . . --------- 632.40 Free Free Free Free. 
Selenium dioxide and salt ES e e _ _ _- —do_ _ Do 
Sodium selenite and other selenium 421.625, 4.5% ad 4.4% ad 3.7% ad 25% ad 
compounds 420.54 valorem. valorem. valorem. valorem. 
WORLD REVIEW jected company offers and began a strike 


| , that lasted for 17 weeks. Canadian Copper 
World production of selenium in 1982 Refiners operated Canada’s largest seleni- 
declined, primarily because of lower refined um recovery plant, at Montreal East, Que- 
copper production in Canada. Estimated bec. The refinery had an estimated capacity 
world selenium consumption remained of 480,000 tons per year of copper and 350 
unchanged in 1982. tons per year of selenium. As a result of the 
On May 2, workers at Noranda Mines strike, Noranda suspended shipments from 
Ltd.’s Canadian Copper Refiners Div. re- the refinery until October 16. 
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Table 17.—Selenium: World refinery production, by country! 
(Pounds of contained selenium) 
Country? 1978 1979 1980 1981° 1982* 
DC A omues 180,000 130,000 130,000 130,000 130, 
eee nt meal MENDES 865,924 1.128.111 831,591 771.639 *602,578 
o rao IRGEND MEE 766,335 785,870 699 74.219 77.000 
Finland NONOUI oe ee es 31,104 38,671 38,030 42,818 42,000 
Japan soos .95 5. ke LLL 71,059,521 71,124,588 1,039,062 943,756 904.974 
Mei. So eee nus 176,369 165,346 101,413 26,455 463,934 
Per A T 28,499 40, 50, 49,555 50,000 
% ae te E 123,459 T125,663 112,436 150,000 150,000 
United States "508,636 "587,118 310,588 555,454 255714 
Yugoslavia ~- ---------------------- 116,492 101,979 99,517 78,484 77,000 
Zambia ic eae ice sane 44,048 50,054 *48,500 451,222 
TOGA Spottt ai ee 73,180,420 — 73,571,783 2,800,893 2870880 2.684.422 


1Insofar as possible, data relate to refinery output only; thus, countries that produce selenium contained in copper ores, 


opper concentrates, blister copper, and/or 
in 


refinery residues, but do not recover refined selenium from these ma 


nously, are excluded to avoid double counting. Table includes data available through June 1, 1983. 
?In addition to the countries listed, Australia, the Federal Republic of Germany, and the U.S.S.R. produce refined 
selenium, but output is not reported,-and available information is inadequate for formulation of reliable estimates of 


output levels. Australia is 
Juno and Warrego 


known to produce selenium in intermediate me 


tallurgical products (Peko Wallsend Ltd. at 


ines, Tennant Creek) and has facilities to produce elemental selenium (Port Kembla refinery of the 


Min 
Electrolytic Refining and Smelting Co. of Australia Pty. Ltd.); output by Peko Wallsend is not reported in order to avoid 


double counting an 


output, if any, by the Port Kembla refinery is unreported. 


Nefinery output from all sources, including imported materials and secondary sources. 
“Reported 


figure 


TECHNOLOGY 


Boeing Engineering and Construction Co., 
with Reading and Bates Corp., jointly 
undertook a solar cell development project 
at Boeing’s laboratories in Bellevue, Wash. 
The jointly formed company, Solar Voltaic 
Co., is looking into commerical development 
of 2- by 4-foot solar cells with an estimated 
15 volts and 50 to 60 watts of power out- 
put. 

A new photographic film, XDM, devel- 
oped at the Xerox Research Center of Cana- 
da, uses a monolayer of closely packed, 
submicrometer selenium spheres to produce 
a visible image. The new film reportedly 
was dry, produced the finished image al- 
most instantaneously, had high resolution, 


was more sensitive than other dry films, 
and had a long shelf- and image-life. The 
film was reported to be potentially inexpen- 
sive because it does not contain silver. The 
new film was expected to have applications 
in graphic arts, microfilming, and digital 
information recording.“ 

To cope with the problem of selenium 
deficiency diseases in farm livestock, Cana- 
dian researchers were studying the applica- 
tion of selenium to soil and foliage as 
alternatives to either Se-vitamin E injec- 
tions or the addition of selenium to grain 
rations. The new techniques would benefit 
cattle and sheep, which rely mainly on 
pasture or stored forage, and may be fed 
with little or no grain. 


TELLURIUM:!* 


In 1982, production of tellurium declined 
following the downturn in domestic copper 
refinery production. Apparent consumption 
decreased to a record low value. 

Domestic Data Coverage.—Domestic tel- 


lurium refinery production data was obtain- 
ed from the two domestic producers on a 
voluntary survey form. The figures have 
been withheld to avoid disclosing company 
proprietary data. 
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Table 18.—Salient tellurium statistics! in the United States 
(Pounds of contained tellurium unless otherwise specified) 
1978 1979 1980 1981 1982 

Refinery production ________________-_________ W W W W W 
Shipments to consumer W W W W W 
Imports for consumption ----------------------- 173,989 167,760 64,860 83,671 36,600 
Apparent consumption __ n 402,232 494,010 177,880 "187,837 101,353 
Stocks, yearend, producer W W W W W 
Producers’ price, average per pound, commercial grade $20.00 $20.00 $19.77 2NA 2NA 


TRevised. ` NA Not available. 


W Withheld to avoid disclosing company proprietary data. 


1World refinery production for selected countries given in table 21. 
The published list price of tellurium was suspended Jan. 5, 1981. 


DOMESTIC PRODUCTION 


Commercial-grade tellurium metal, re- 
covered from copper anode slimes as a 
byproduct of electrolytic copper refining, 
was produced by Asarco at Amarillo, Tex. A 
limited amount of tellurium dioxide was 
produced by AMAX Copper at its Carteret, 
N.J., copper refinery, but by yearend the 
company had discontinued production. In 
the past, Phelps Dodge Refining shipped 
tellurium-containing materials to AMAX 
Copper for processing. High-purity tellu- 
rium, tellurium master alloys, and tellu- 
rium compounds were produced by primary 
and intermediate processors from com- 
mercial-grade metal and tellurium dioxide. 


CONSUMPTION AND USES 


Apparent consumption of tellurium was 
at a record low level in 1982. Tellurium’s 
primary use is as an alloying material in 
the production of free-machining steels. The 
addition of up to 0.1% tellurium, usually in 
the form of stick metal, improves the ma- 
chinability of steels. Similarly, the addition 
of tellurium improves the machining char- 
acteristics and corrosion resistance of cop- 
per alloys. The decline in tellurium con- 
sumption for the third consecutive year was 
attributed to the depressed automobile and 
construction industries, together with an 
increase in the substitution of bismuth for 
tellurium in free-machining steels. 

Owing to the selectivity of tellurium cata- 
lysts, the favorable yields of desired prod- 
ucts, and resistance to poisoning, tellurium 
catalysts have found application in various 
oxidation, hydrogenation and halogenation 


reactions. However, the use of tellurium 
catalysts was greatly reduced with the clo- 
sure of the Oxirane Corp.'s ethylene glycol 
plant in 1979. 

Tellurium consumption by end use in 
1982 was estimated, as follows: iron and 
steel products, 55%; nonferrous metals, 
22%; chemicals, 15%; and other uses, in- 
cluding rubber manufacturing and xerogra- 
phy, 8%. 


PRICES AND GRADES 


Producers discontinued listing prices of 
tellurium on January 5, 1981, and began 
quoting prices to customers on a daily basis. 
In the beginning of 1982, prices for com- 
mercial-grade tellurium were quoted at $12 
to $14 per pound. By yearend, prices had 
dropped to $10 to $12 per pound. Commer- 
cial grades of tellurium metal, containing a 
minimum of 99% or 99.5% tellurium, are 
marketed as minus 200-mesh powder, 1- 
pound ingots, or 5-pound slabs. Tellurium 
dioxide is sold in the form of minus 40-mesh 
to minus 200-mesh powder containing a 
minimum of 75% tellurium. 


FOREIGN TRADE 


Data on tellurium exports were not avail- 
able. Imports of tellurium in 1982 declined 
by over 50% compared with those of 1981, to 
the lowest level since 1971. Canada and the 
United Kingdom were the leading suppliers 
of imports. Peru, which was the second 
largest source for imports in 1981, supplied 
no tellurium in 1982. U.S. import duties for 
tellurium in 1982 are shown, with schedul- 
ed changes, in table 20. 
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Table 19.—U.S. imports for consumption of tellurium in 1982, by country 


Quantity 
Country (pounds s| Value 
tellurium) 
Unwrought and waste and scrap: 

FL Ty Re e e e I Lu ß E 161 $6,331 
Canada s uD o ot x Ld y mt n LP RE Met Sx 20,587 662,381 
Germany, Federal Republic oeoů*⁴!!!! „„ 79 6,154 
0 ³A•⁴˙⁴16/ſ cr. nas ep eL M LL reme K ʒ eben 1,543 1,300 
USSR ——— dd d ue ec LT 100 1,074 
United Kingdom. n S uem io mr a a 13,278 64,284 

)) ta e Le LEM AAT ³⁰ VA ⁰o A 35, 748 881,524 
Compounds 
F Se ee 559 7,327 
Germany, Federal Republic o ddid „ 11 1.078 
Japan prs a R poH VT 177 3,194 
United Kingdom. _ U J. 2 J a y 105 2,807 
Totaluz asunt ee Es / ³⅛. y ð REED eee 852 24,406 
Grand total MM a TEE CL 86,600 905,930 
Table 20.—U.S. import duties for tellurium 
TSUS Most favored nation (MFN) Non-MFN 
Item ————— 
No. Jan. 1, 1982 Jan. 1, 1983 Jan. 1, 1987 Jan. 1, 1983 
Tellurium metal 632.48 2.5% ad 2.096 ad Fre 25% ad 
valorem valorem valorem 
Compounds 421.90 4.5% ad 4.4% ad 3.7% ad Do. 
valorem valorem valorem 
WORLD REVIEW indium. Processing of wastes was expected 


Owing to reduced copper refinery produc- to begin in 1983." 


tion, a strike at one of the major tellurium 
producers, and a decline in consumption, 
world refinery production of tellurium de- 
creased markedly. 

Belgium.—As part of a large capital in- 
vestment in new plants and equipment, 
Métallurgie Hoboken-Overpelt invested in 
new facilities for treating lead refinery 
wastes to recover byproduct tellurium and 


Canada.—A 17-week strike, beginning on 
May 2, 1982, curtailed production of tellu- 
rium at Noranda's Canadian Copper Refin- 
ers. Noranda was by far the larger of the 
two Canadian tellurium producers. Tellu- 
rium was recovered from copper anode 
slimes containing about 2% tellurium in 
the form of insoluble tellurides. 


Table 21.—Tellurium: World refinery production, by country! 
(Pounds of contained tellurium) 


Country? 1978 1979 1980 1981P 1982* 
Canada*__________________________ 99,867 ` 104,067 19,784 46,952 434,577 
PT E A eee S S €50,000 250,000 25,022 we ee 
Inda as ee ee ee t E DS 440 485 
Japan mco nero ²·» d ie aZ ms 1151,237 122,356 151,457 136,025 132, 300 
/ ³»²A ay ( 133,989 146,811 46,121 46,980 445, 693 
United States W W W W W 

Estimated. Preliminary. Revised. W Withheld to avoid disclosing company proprietary data. 


‘Insofar as possible, data relate to refinery output only; thus, countries that produce tellurium contained in copper 
ores, copper concentrates, blister copper, and/or refinery residues, but do not recover refined tellurium, are excluded to 


avoid double counting. Table is not totaled 


use of the exclusion of data from major world producers, notably the 


U.S.S.R. and the United States. Table includes data available through June 1, 1983. | 

?In addition to the countries listed, Australia, Belgium, the Federal Republic of Germany, and the U.S.S.R. are known 
to produce refined tellurium, but output is not reported, and available information is inadequate for formulation of 
reliable estimates of output levels. Moreover, other major copper-refining nations such as Chile, Zaire, and Zambia may 
produce refined tellurium, but output in these nations is conjectural. 

3Refinery output from all sources, including imports and secondary sources. 


*Reported figure. 
5Pilot plant production. 


OTHER METALS 


TECHNOLOGY 


Selenium-tellurium alloys have found in- 
creasing use as photoreceptors in electro- 
photographic devices. In a recent survey of 
plain paper copiers, 70% used selenium or 
selenium alloy photoreceptors and 59% of 
these used selenium-tellurium alloys. These 
alloys were increasing in usage because 
they reportedly exhibited the ideal proper- 
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ties of a photoreceptor; long life, high photo- 
speed, wide spectral response, low fatigue, 
and low copy cost. Selenium-tellurium al- 
loys used in photoreceptors are reportedly 
50% harder than pure selenium, and have 
greater light and spectral sensitivity. The 
latter property of selenium-tellurium pho- 
toreceptors provides for better reproduction 
of blue subjects than do pure selenium 
photoreceptors.”° 


THALLIUM?! 


Historically, the commercial source for 
the production of thallium has been flue 
dusts and residues from the smelting of 
certain zinc ores. However, during 1982 no 
domestic operations recovered thallium. 

Domestic Data Coverage.—Domestic pro- 
duction data for thallium are developed by 
the Bureau of Mines from a voluntary 
survey of U.S. operations, but no domestic 
producers were in operation in 1982. 


CONSUMPTION AND USES 


The uses of thallium included electronic 
components, gamma radiation detection 
equipment, additives for changing the re- 
fractive index and density of glass, low- 
temperature mercury switches, photosensi- 
tive devices, and radioactive isotopes for 
cardiovascular diagnostic procedures. Fu- 
ture domestic requirements for thallium 
were expected to be met by imports and 
withdrawals from stocks. 


PRICES 


Metal traders reported that the price of 
imported thallium metal ranged from $35 to 
$45 per pound depending on the purity of 
the metal. 


WORLD REVIEW 
World production data for thallium were 


not available. The U.S. reserves in zinc ores 
were estimated at 75,000 pounds. Rest-of- 
world reserves were estimated to be 725,000 
pounds of thallium. 


1Prepared by Daniel Edelstein, physical scientist. 

Federal Register. Occupational Exposure to Inorganic 
Arsenic;Supplemental Statement of Reasons for Final 
Rule. V. 48, No. 10, Jan. 14, 1983, pp. 1864-1903. 

Lederer, W. H., and R. J. Fensterheim (ed.). Arsenic— 
Industrial, Biomedical, Environmental Perspectives. Van 
Nostrand Reinhold Co. Inc., New York, 1983, pp. 72-88. 

*Pages 99-107 of work cited in footnote 3. 

5Engineering and Mining Journal. Cominco's New Arse- 
nic Trioxide Plant Soon to go On Stream in Yellowknife. 
November 1982, pp. 39, 43. 

Pages 10-15 of work cited in footnote 3. 

Madsen, B. W., H. Dolezal, and P. A. Bloom. Processing 
Arsenical Flue Dusts hi. Sulfur Dioxide and Sulfuric 


Acid to Produce c Trioxide. AIME Ann. Meeting, 
Chicago, Ill., Feb. 2526. 1981, AIME-TMS Paper Selection 
A81-63, 12 pp. 

®Work cited in footnote 5. 


Hi pa by John A. Rathjen, mineral specialist. 
9Prepared by Patricia A. Plunkert, physical scientist. 
11Chemical Engineering. V. 89, No. 15, July 26, 1982, 


p. 9. 
12Prepared by James F. Carlin, Jr., physical scientist. 
I3 Prepared by Daniel Edelstein, physical scientist. 
MSelenium-Tellurium Development Association, Inc. 
ge 353 in Photoreceptor Technology. Bull. 


25 Arica Metal Market. Solar Cells for Utilities is 
Aim of Boeing Engineering R & D. V. 90, No. 249, Dec. 27, 
1982, p. 27. 

16Selenium- Tellurium Development 2535 Inc. 
A New Type of Photographic Film. Bull. 22, p 

17 Pages 1-2 of work cited in footnote 16. 

is prepared by Daniel Edelstein, physical scientist. 

1 Metal Bulletin. Hoboken Upgrades Refining Plants. 
Feb. 25, 1983, p. 6. 

20Pages 1-2 of work cited in footnote 2. 

21Prepared by Patricia A. Plunkert, physical scientist. 


Table 22.—U.S. imports for consumption of thallium in 1982, by country 


Compounds nares ee ce waste 
Country Gross Gross 
weight 1 value weight Value 
(pounds) Poun (pounds) 

Beigium-Luxembourg-_ - - - ------------—-- 418 334 $14,253 276 $7,285 
Canüda — ——— ⁵˙²-m mem 8 Bae Hier beta 3 1,318 
Germany, Federal Republic F555 923 739 50,451 457 15,617 
Netherlanßdgssssssss -- 4 3 255 e M 
OP WEY ocu ccelis lae dne apes eric ee cre T. eue MP 660 9,926 
United | Kingdom... 22-2. ---2-- 86 69 4,383 SN = 
Total; uy oe u 1,431 1,145 69,842 1,396 34,146 
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Table 23.—U.S. import duties for thallium 


- TSUS Most favored nation (MFN) 
No. 
Jan. 1, 1982 Jan. 1, 1983 
Unwrought metall 632.50 3.1% ad valorem . 2.5% ad valorem _ 
Compounds 422.00 4.5% ad valorem 4.4% ad valorem 


Non-MFN 


Jan. 1, 1982- 
Jan. 1, 1983 


25% ad valorem. 
Do. 


Other Nonmetals 
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ASPHALT (NATIVE)! 


Native asphalt was produced in 1982 by 
five companies in two States, Texas and 
Utah. Bituminous limestone, used primari- 
ly as a paving material for street and road 
repair, was produced by White Uvalde 
Mines and by Azrock Industries, Inc., 
Uvalde County, Tex. 

Historically, gilsonite, a solidified hydro- 
carbon found only in Utah and Colorado, 
had been mined by American Gilsonite Co. 
and by Ziegler Chemical and Mineral Corp. 
from properties near Bonanza, Uintah 
County, Utah. During 1982, Hydrocarbon 
Mining Co., a subsidiary of the Oberon Oil 
Co., entered into a joint venture with 
Miocene Resources Inc. of Novato, Calif., to 
form Hydrocarbon Resources Co. for the 
purpose of mining gilsonite about 50 miles 
south of Vernal, Uintah County, Utah. 
Under the agreement, Hydrocarbon Mining 
contributed gilsonite- bearing properties 


held by lease or sublease as well as mining 
equipment to the venture. The property 
contained leases totaling 760 acres with 
probable reserves of 268,000 tons of gilson- 
ite. Miocene Resources provided the part- 
nership with a minimum of $200,000 to 
develop two of the leases and were to be 
responsible for management of the mining 
operations.? 

Gilsonite is used for a variety of purposes 
including automobile bodysealer, light- 
weight aggregate for cement used in oil well 
drilling, asphaltic building board, protective 
coverings, anticorrosive paints, roofing com- 
pounds, etc.? 

Data on quantity and value of bituminous 
limestone produced are not available to the 
Bureau of Mines. Data on gilsonite produc- 
tion and value available to the Bureau of 
Mines are withheld to avoid disclosing com- 
pany proprietary data. 


GREENSAND* 


Greensand (glauconite), a natural silicate 
of potassium, aluminum, iron, and magne- 
sium, was produced in 1982 only by Inver- 
sand Co., a subsidiary of Hungerford and 
Terry, Inc., near Clayton, N.J. Production 
and sales information is withheld to avoid 
disclosing company proprietary data. Proc- 


essed greensand was sold as a filter media 
for the removal of manganese and iron from 
drinking water supply systems. Washed and 
filtered greensand was reseld by Zook and 
Ranck, Inc., as a soil conditioner and source 
of slowly released potash to organic farmers 
in North America. 
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IODINE* 


Apparent consumption of domestic iodine 
decreased in quantity and value during 
1982. The two established U.S. producers of 
crude iodine decreased production of iodine 
for sale on the domestic market. À new 
company began production of crude iodine 
in November. The General Services Admin- 
istration (GSA) announced removal of the 
domestic restriction on sales of excess io- 
dine from the National Dofense Stockpile. 

Domestic Data Coverage.—Domestic pro- 
duction data for iodine are developed by the 
Bureau of Mines from a voluntary survey of 
U.S. operations. Of the three operations to 
which a survey request was sent, 67% 
responded, representing an estimated 80% 
of the total production. Production for the 
remaining nonrespondent was estimated 
using reported prior year production levels 
adjusted by trends in employment and oth- 
er guidelines. 

Legislation and Government  Pro- 
grams.—The U.S. National Defense Stock- 
pile contained 7,550,898 pounds of crude 
iodine in inventory at yearend. The stock- 
pile goal remained at 5,800,000 pounds in 
1982. In 1981, the U.S. Congress had author- 
ized GSA to sell 2,213,000 pounds of the 
excess iodine for domestic use. In May 1982, 
GSA removed the domestic restriction 
clause. The authorization allowed the sale 
of 1 million pounds in fiscal years 1982-83, 
and 213,000 pounds in fiscal year 1984. 
During 1982, 445,000 pounds of stockpile- 
grade excess iodine was sold for $2,609,350. 
This included an award of 35,000 pounds 
that was bartered in accordance with the 
terms and conditions of the Memorandum 
of Agreement between the Government of 
the United States and the Government of 
Jamaica for the acquisition of bauxite. 

As a result of human exposure to radioac- 
tive iodine at the Three Mile Island nuclear 
powerplant in March 1979, the Food and 
Drug Administration (FDA) recommended 
the use of potassium iodide to block thyroid 
absorption of harmful levels of iodine radio- 
isotopes. Thirty-one of the 37 States with 
nuclear powerplants included the use of 
potassium iodide in emergency plans as a 
means of protecting emergency workers. 
Seven States decided to use potassium 
iodide in emergency plans for the general 
public. The State of Tennessee distributed 
potassium iodide to 4,000 families living 
near nuclear facilities. Potassium iodide 


deteriorates after 3 years and must be 
replaced; therefore, several companies have 
petitioned the FDA to allow the sale of 
potassium iodide as an over-the-counter 
drug. 

The Environmental Protection Agency 
proposed exempting nearly one-half of the 
new chemicals developed each year from 
the premanufacturing review process be- 
cause the agency considers them to be “low 
risk." Certain iodine compounds would be 
included in the following proposed exemp- 
tion categories: Chemicals produced in vol- 
umes of 22,000 pounds per year or less; 
polymers the agency considers not likely 
to be absorbed into living tissue; and chem- 
ical intermediates used to produce other 
chemicals.* 


DOMESTIC PRODUCTION 


North American Brine Resources com- 
pleted three miniplants in Kingfisher Coun- 
ty, Okla., capable, when fully operational, of 
supplying 596 of domestic consumption. The 
plants are located at oilfield reinjection 
disposal sites. The brines, containing be- 
tween 185 and 900 parts per million of 
iodine, are processed through charcoal ab- 
sorbers before reinjection into the ground. 
North American is a joint venture among 
Beard Oil Co., 40%; Godoe USA, Inc., a 
wholly owned subsidiary of United Re- 
sources Industry Co., 50%; and Inorgchem 
Development Inc. a wholly owned subsid- 
iary of Mitsui & Co. (USA), 10%. 

The Dow Chemical Co. recovered iodine 
from mineral-rich brines as a byproduct of 
bromine and other salts such as sodium, 
magnesium, and calcium-magnesium com- 
pounds. Dow's iodine production was re- 
ported to have decreased. 

Woodward Iodine Operations of Wood- 
ward, Okla., also decreased output. Wood- 
ward Iodine is a joint venture between 
Amoco Production Co., 49%, and PPG In- 
dustries, Inc., 51%. Iodine of greater than 
99.9% purity was recovered by a conven- 
tional process with proprietary refinements 
from brine associated with natural gas. 
Production was less than the 2-million- 
pound-per-year design capacity. 


CONSUMPTION AND USES 


Establishing an accurate pattern of de- 
mand by end use is difficult because iodine 
is frequently converted into intermediate 
compounds and marketed as such before 


OTHER NONMETALS 


reaching its ultimate end use. The down- 
stream uses of iodine in 1982 were estimat- 
ed as animal feed supplements, catalysts, 
pharmaceuticals, sanitary and industrial 
disinfectants, stabilizers, inks and color- 
ants, photographic equipment, and other 
uses. Other uses included the making of 
high-purity metals, motor fuels, iodized salt, 
smog inhibitors, and lubricants. Iodine also 
had application in cloud seeding and radio- 
paque diagnosis in medicine. 

Iodine was used as a stabilizer in nylon 
cord and tall oil. During 1982, demand for 
nylon in carpeting and automotive tires 
decreased. U.S. producers of nylon filament 
provided approximately one-third of the 
world’s nylon production. The tall oil indus- 
try experienced temporary shutdowns dur- 
ing 1982 as a result of decreased demand in 
the paper sizing industry. 

Iodine in globaline tablets has been used 
for disinfecting small water supplies since 
World War II. In a 15-year study of a 
Florida prison community, no ill effects 
were observed on the users of iodine as a 
water disinfectant.” Iodoforms were used for 
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disinfecting meat packing, dairy, and hospi- 
tal operations. 

Catalyst Research Corp., which held the 
original patents on lithium-iodine batteries, 
reported that approximately 90% of all 
implanted heart pacemakers were lithium- 
iodine powered; an estimated 1.5 million 
people had implants of lithium-iodine pow- 
ered pacemakers. In 1982, four companies 
manufactured this system, Catalyst Re- 
search, Wilson Greatbatch Ltd., Cardiac 
Pacemakers, Inc., and Medtronic, Inc. The 
latter three were under license to Catalyst 
Research.* 

Tennessee Eastman Co. planned to bring 
onstream a coal-to-methanol-to-acetic acid- 
to-acetic anhydride plant in Kingsport, 
Tenn. Similar plants were reportedly 
planned for Canada, Taiwan, and Yugosla- 
via. The process involves the Texaco coal 
gasification process to produce gaseous 
products and the Lurgi process to produce 
methanol from the gaseous products. RSA 
Corp. reported sales of a methyl iodide 
catalyst to produce the acetic acid from 
methanol. 


Table 1.—Crude iodine consumed in the United States, by product 


1981 1982 
Co ti Co 
- Nümber nsumption Number nsumption 
of pee xeu of pese Ferunt 
lants san o lants san 0 
ES pounds total š pounds total 
consum 
blimed iodine ___ - 9 697 13 4 117 3 
Potassium iodide __ _ 8 931 17 5 987 19 
ium iodide l... 5 691 13 4 215 4 
Other inorganic compounds 10 1,163 21 9 1,136 22 
Ethylenediamine dihydriodide „ 4 562 10 4 137 14 
Organic compounds „ 17 1,421 26 14 1,990 38 
etl : ĩ s 2252 132 25,466 100 128 5,182 100 
Apparent consumption XX 8, XX XX 6 XX 
XX Not applicable. 
1Nonadditive total because some plants produce more than one product. 
Pata do not add to total shown because of independent rounding. 
PRICES 
During 1982, listed U.S. iodine prices Per 
remained between $14 and $16 per kilo- pound! 
gi a : The disc punted market p rices were Iodine, crude, drums 7... Ree IPEA $6.53-$7.26 
— by — Sources be be 7 .90 per Resublimed iodine, U.S P. granular SEM 
pound at yearend. Custom values of iodine CCC Min r7 DLA: 
cium iodate, drums, delivered _ _ _ _ _ _ _ 7.38 
imported from Japan ranged from $5.96 to Calcium iodide, 85-pound drums, works —— - 5.98 
$6.58 per pound; the average price was $5.84 miedo N.F., 300-pound drums, f.o.b 
S. de $550 o WORI ³ ³³ hdd = du xe 21.50-21.75 
per pound. Custom values for iodine im- Potassium iodide, U.SP., granular, crystals, 
rted Chil 1,000- und lots, delivered 9.32- 9.54 
po from e ranged from $6.12 to 8. dium iodide, U S P. crystals, 300. to 500 
$6.21 per pound; the average price was $6.16 pound lots, 8 freight equalized...  9.10-11.85 


per pound. GSA sold iodine during 1982 
from stockpile excesses for prices that 
ranged from $5.67 and $5.96 per pound. 

The quoted yearend U.S. prices for iodine 
and its primary compounds were as follows: 


1Conditions of final preparation, transportation, quanti- 
ties, and qualities not stated are subject to negotiation 
and/or somewhat different price quotations. 


Source: Chemical Marketing Reporter, v. 222, No. 26, 
Dec. 27, 1982, pp. 24-33. 
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FOREIGN TRADE 


The United States continued to be de- 
pendent on imports primarily from Japan 
and Chile to supplement domestic produc- 
tion. Imports of crude iodine decreased in 
1982 as a result of decreased demand owing 
to the poor state of the economy. Table 2 
details the imports for consumption of 
crude iodine by country. 

In August, Chilean Nitrate Sales Corp., 
the U.S. subsidiary of Sociedad Quimica y 
Minera de Chile (SOQUIMICH) moved the 
corporate headquarters for industrial-grade 
nitrate and iodine from New York City to 
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Norfolk, Va. 

In November, Olin Corp., the sole U.S. 
producer of sodium nitrate, filed a com- 
plaint with the U.S. International Trade 
Commission to investigate dumping of sodi- 
um nitrate imports from Chile. SOQUI- 
MICH operated two nitrate mines that are 
the sole Chilean producers of crude iodine. 
One-third of SOQUIMICH output of 700,000 
tons per year of sodium nitrate is marketed 
in the United States. Production of nitrates, 
and therefore iodine as a coproduct, was 
expected to decrease if Chile is found guilty 
of selling nitrates below fair market value. 


Table 2.—U.S. imports for consumption of crude iodine, by country 
(Thousand pounds and thousand dollars) 


Count 1980 1981 1982 
—Ó Quantity Value Quantity Value Quantity Value 
))))%)FFFGͤõ ³o AAA 132 2 ETA = 68 291 2 8 
les ge co e x. 1,124 5,669 1,014 6,239 798 4,887 
Germany, Federal Republic of __ _ () (1) = M MM = 
Japan c eio unum ite K 5,062 22,894 4,929 29,153 8,931 22,800 
Korea, Republic oeo ß 42 253 T" = = as ut 
6ʒjI!ů!;:;::;::;:;kk.:ß; ee Eos inse PUR poe 2 14 
New Zealand. _ l oie! ER 88 548 "ss E 
United Kingdom ---------------------- 6 31 == = DE i 
Total. ß = Lt 6,234 228,848 6,099 36,231 4,728 27,709 
1Less than 1/2 unit. 


Pata do not add to total shown because of independent rounding. 
Source: U.S. Department of Commerce, Bureau of the Census. 


WORLD REVIEW 


Chile.—At the beginning of 1982, Chile 
published new rules for mineral explora- 
tion, development, and expropriation. The 
changes in the law included the following 
provisions: Exploration rights were extend- 
ed to a maximum of 4 years; mining rights, 
except for hydrocarbons and strategic min- 
erals, are available to anyone; the Govern- 
ment can explore or develop a deposit 
through a state-owned deposit; the owner of 
the mining rights also controls the water 
rights; and mineworkers are considered 
temporary workers. 

Hungary.—During 1981, Hungary im- 
ported 75,000 pounds of crude iodine, 99% 
from the U.S.S.R., and 1% from Japan, for 
domestic consumption. 

Japan.—In 1982, Japan accounted for 
approximately three-fifths of the world pro- 
duction of crude iodine and maintained its 
place as the world's largest producer. 
Production was estimated at 15.2 mil- 
lion pounds from a capacity of 19 million 
pounds. Five companies produced iodine 
from subsurface brines in 14 plants as a 


coproduct of natural gas production. Eighty 
percent of the iodine was produced in the 
Kanto Gasfield of Chiba, Tokyo, and Kana- 
gawa Prefectures. Recoverable iodine re- 
serves were estimated at 22 billion pounds, 
located primarily in the Kazusa Group of 
late Pliocene to middle Pleistocene Age. 

Nippon Natural Gas Industry Co. used a 
sloping fluidized bed process (SFB) to recov- 
er iodine from brine associated with natural 
gas wells. Nippon operated five SFB adsorp- 
tion towers during 1982 at Yokoshib, Koji, 
and Saginuma. The iodine content was be- 
tween 55.0 and 93.5 milligrams per liter. 
Four of the plants were situated in the 
Kujiukuri Gasfield and produced from the 
Kiwada and Otadai Formations. Another 
plant was located in the Umegase and 
Otadai Formations of the Saginuma Gas- 
field. 

United Kingdom.—In 1982, the British 
Government announced plans to sell 
Amersham International Ltd. to the public 
by the fall of 1983. Amersham manufac- 
tures 2,500 types of radioactive chemicals 
and supplies 25% of the world market for 
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radioactive isotopes. Iodine 131 and 125 are 
major isotopes produced for use in diagnos- 
tic medicine. 

The Royal Society of Chemists, under 
their Effect of Chemicals Assessment Pro- 
gram, began a study on the effects of iodo- 
methane on industrial chemists in the 
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United Kingdom. The study started in 1979 
when 20% of the chemists surveyed indicat- 
ed exposure to iodomethane. Followup sur- 
veys were conducted in 1980 and 1982. The 
study will provide valuable epidemiological 
information on the effects of dangerous 
chemicals on humans. 


Table 3.—Crude iodine: World production, by country! 


(Thousand pounds) 
Country? 1978 1979 1980 1981P 1982* 

Chile cens cuescbul cce SL 4,231 5,313 5,734 5,926 5,700 
Chin ³ĩ·”ꝛ».0¹AAA r  / s e LU 1,000 1,000 1,000 1,000 1,000 
Indonesien 15 55 64 53 55 
Japan c oe i tie 13,228 13,779 14,882 15,187 15,200 
U.S.S.R. soccer See s s 4,400 4,400 4,400 4,400 4,000 
United States W W W W 

TOU. e. ser n eit at S e. 22,880 24,547 25,530 26,516 25,955 


PPreliminary. W Withheld to avoid disclosing company proprietary data. 


*Estimated. 
1Table includes data available through June 25, 1983. 


In addition to the countries listed, the Federal Republic of Germany is known to have produced elemental iodine in 
1976 and may have continued to do so during 1978-80, but output is not officially reported, and available information is 
inadequate for formulations of reliable estimates of output levels. New Zealand also produces elemental iodine, but 


production data are not available. 


TECHNOLOGY 


A disadvantage for computers of the com- 
plementary metal-oxide semiconductor-ran- 
dom access memories (CMOS-RAM) is mem- 
ory loss during power fluctuations or out- 
ages. A long-life, reliable, backup power 
source is the lithium-iodine battery design- 
ed for printed circuit boards. The cell con- 
sists of a thin disk of lithium metal joined to 
a pelletized cathode in a sealed case con- 
taining iodine and organic material to make 
the iodine conductive. A battery of this type 
was used in the space shuttle Columbia.” 

A new medical diagnostic tool is based on 
activated iodine-based crystals that scintil- 
late, or give off tiny flashes of light, when 
exposed to radiation. By recording the scin- 
tillation of thallium-activated sodium io- 
dide crystals, changes in blood flow through 
the brain can be tracked. Harshaw Chemi- 
cal Co. introduced multiprobe analysis, a 
regional cerebral blood flow analysis sys- 
tem that measures changes in blood flow 


through the brain. After a radioactive gas is. 


administered to the patient by inhalation, 


the sodium iodide scintillators are convert- 
ed to electrical signals and transmitted to a 
computer. A detailed computer picture, or 
printout, of the brain's condition is more 
reliable than X-rays as a physician's aid in 
diagnosing brain tumors, strokes, and 
abcesses.!? 

A pure thermochemical cycle, which 
could be used as an energy source, used 
iodine, water, and sulfur dioxide to produce 
iodine and hydrogen. Heat derived from 
nuclear high-temperature gas reactors, fu- 
sion reactors, or central receiving solar 
facilities could drive the reaction.“ 

Studies funded by the University of Cali- 
fornia and the U.S. Department of Energy 
proposed that the high-level radioactive 
waste of “spent” fuel discharged from com- 
mercial nuclear power reactors be reproc- 
essed into a solidified mixture of most of the 
radioactive components. However, iodine 
129, a fission product, requires separate 
recovery of its lengthy half-life of 1.7 by 107 
years and a storage time of 104 to 107 
years.“ 


MEERSCHAUM'5 


Imports of crude or block meerschaum in 
1982, 87% from Somalia and the balance 
from the United Kingdom, totaled 10,176 
pounds with a customs declared value of 
$39,848. The unit value, $11.53, of the Brit- 
ish imports was over four times greater 
than that of the Somalian material, $2.81. 


The imports from the United Kingdom 
probably consisted of shaped or formed 
meerschaum blocks. No crude or block 
meerschaum was imported in 1981. The 
Federal Republic of Germany had been the 
previous major supplier to the United 
States. Crude or block meerschaum was 
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mined chiefly in Somalia, Tanzania, and 
Turkey. Turkish production in 1981 was 352 
unit boxes, 44 pounds each, of block meer- 
schaum. 

Although Turkey has been a major pro- 
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ducer of crude or block meerschaum, state 
laws have prohibited exports of uncarved 


material since 1975. The block material was 


used by companies in New York and Ohio 
for manufacturing of smokers’ pipes. 


QUARTZ CRYSTAL!s 


Estimated 1982 production of natural 
quartz crystal increased 1496, whereas re- 
ported production of cultured quartz crystal 
decreased 28%. Consumption of both natu- 
ral and cultured electronic- and/or optical- 
grade quartz crystal decreased significantly 
in 1982. Exports of natural quartz declined 
sharply while exports of cultured quartz 
decreased only slightly in 1982. Imports of 
natural quartz crystal increased slightly. 

Domestic Data Coverage.—Domestic pro- 
duction and consumption data for quartz 
crystal are developed by the Bureau of 
Mines by means of a voluntary survey of 
U.S. operations. Of the seven operations 
canvassed for production of cultured quartz, 
100% responded, representing the total pro- 


duction shown in table 4. Of the 32 oper- 
ations that consumed quartz crystal, 27 
responded, representing 97% of total con- 
sumption, also shown in table 4. For the 
nonrespondents, data were estimated using 
prior year reported figures adjusted to 1982 
trends from other reported producers and 
consumers. 

Legislation and Government  Pro- 
grams.—At yearend 1982, the National De- 
fense Stockpile total inventory of natural 
electronic-grade quartz crystal was 2.1 mil- 
lion pounds, of which 1.47 million pounds of 
stockpile-grade quartz crystal was excess to 
the stockpile goal. Total 1982 sales of natu- 
ral quartz crystal by the GSA were 16,000 
pounds. 


Table 4.—Salient electronic- and optical-grade quartz crystal statistics 
in the United States 


(Thousand pounds and thousand dollars) 


Imports of natural quartz crystal:? 
t 


All 8 


rys 
Natural (electronic and optical grade 


Cultured (lumbered) 


Cultured(asgrown)____ _ _ _ _ 


“Estimated. "Revised. NA Not available. 
1Includes lasca and some specimen and jewelry material. 


1978 1979 1980 1981 1982 

Ss 317 314 *400 175 200 
e 329 575 757 660 478 
ae NA NA 91 127 69 
oe NA NA $366 $490 

ie. NA NA 219 125 115 
ies NA NA $3,209 ,600 $3,500 
De NA NA 10 252 184 
nes NA NA $3,575 $5,090 $3,880 
as 165 428 816 389 417 
es $459 $216 02 $233 $245 
ct NA NA 895 1765 585 
NS 24 15 17 14 16 
es NA NA 393 282 99 
m 291 269 485 469 470 


2Includes electronic grade, optical grade, and lasca (a feedstock for growing cultured quartz). 


DOMESTIC PRODUCTION 


In 1982, various grades of natural quartz 
were produced in Arkansas by Coleman 
Crystal, Inc., at Jessieville, and by Ocus 
Stanley and Son, and Burrows Mining Co. 
both at Mount Ida. Estimated total produc- 
tion of natural quartz increased 14% from 
the 1981 estimate. 


In 1982, U.S. production of cultured 
quartz crystal for use in the quartz-cutting 
industry decreased 28% compared with that 
of 1981. Seven companies produced cultur- 
ed quartz in five States: Motorola, Inc., 
Chicago, III.; Electro Dynamics Corp. and 
Thermo Dynamics Corp., both in Shawnee- 
Mission, Kans.; Western Electric Co., 
Inc, North Andover, Mass.; Sawyer Re- 
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search Products, Inc., Eastlake, Ohio; Bliley 
Electric Co., Erie, Pa.; and P. R. Hoffman 
Co., Carlisle, Pa. 


CONSUMPTION AND USES 


U.S. consumption of lasca (a grade of 
nonelectric natural quartz primarily used 
as a feedstock for growing cultured quartz 
crystal) by seven crystal growers was 
533,000 pounds, a 37% decrease from 
852,000 pounds reported in 1981. 

In 1982, 32 companies in 11 States con- 
sumed quartz crystal. Of the 1982 total, 26 
companies consumed only cultured quartz 
crystal, 2 consumed only natural quartz 
crystal, and 4 consumed both natural and 
cultured material. 

Reported total consumption of both natu- 
ral and cultured electronic- and/or optical- 
grade quartz in 1982 was approximately 
24% less than the total consumption in 
1981. Natural quartz consumption increas- 
ed 14%. Lumbered-cultured quartz crystal 
consumption declined 65% from the 1981 
level, whereas as grown cultured crystal 
consumption remained essentially unchang- 


STOCKS 


Reported industry cultured and natural 
electronic- and optical-grade stocks of 
quartz crystal totaled approximately 
122,000 pounds at yearend 1982. This total 
included 48,000 pounds of natural and 
74,000 pounds of cultured crystal. Compared 
with yearend 1981 stocks, natural quartz 
crystal stocks decreased by 13,000 pounds, 
and cultured quartz stocks increased by 
10,000 pounds. 


PRICES 
The average reported value of lasca con- 
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sumed for production of cultured quartz 
crystal in 1982 was $0.64 per pound, 3 cents 
per pound above that of 1981. The average 
value for cultured quartz crystal, based on 
reported sales of 157,681 pounds in 1982, 
was $44.34 per pound, up $1.00 per pound 
from that of 1981, which had total sales of 
199,297 pounds. Of the total sales, the value 
of as grown crystal was $30.02 per pound in 
1982, compared with $38.15 per pound in 
1981, and that for lumbered crystal was 
$45.94 per pound in 1982 compared with 
$44.68 in 1981. 


FOREIGN TRADE 


U.S. exports of cultured electronic- 
and/or optical-grade quartz crystal decreas- 
ed 8% from those of 1981. The unitized U.S. 
Customs value of 1982 exports was $30.43 
per pound. The Federal Republic of Ger- 
many and Japan remained the principal 
importers of high-quality U.S. cultured 
quartz crystal, receiving 102,000 and 46,000 
pounds, respectively. 

U.S. exports of natural electronic- and/or 
optical-grade quartz crystal decreased ap- 
proximately 46% compared with those of 
1981. The unitized U.S. Customs value of 
1982 exports was $5.51 per pound. Leading 
countries receiving natural electronic-grade 
crystal were, in descending order, Switzer- 
land, the Republic of Korea, Hong Kong, 
and the Federal Republic of Germany. 
Approximately 881,000 pounds of lower 
grade quartz crystal with an average U.S. 
Customs value of $3.17 per pound was also 
exported in 1982 under the classification of 
natural quartz crystal. 

In 1982, U.S. imports of natural quartz, 
all designated as Crude Brazilian Pebble," 
increased 7%. The unitized U.S. Customs 
value of these imports was $0.59 per pound. 


STAUROLITE?” 


Staurolite is a naturally occurring, com- 
plex, hydrated aluminosilicate of iron 
having a variable but uncertain composi- 
tion. Its formula can be generalized as 
Fe;Al,SiQOs(OH), The mineral most com- 
monly occurs as opaque reddish-brown to 
black crystals with specific gravity ranging 
from 3.74 to 3.83 and Mohs’ hardness be- 
tween 7 and 8. 

A limited rock-shop trade in cruciform 
twinned staurolite crystals (“fairy crosses") 
exists, notably from deposits in Georgia, 
North Carolina, and Virginia. Staurolite in 
the United States was produced commer- 


cially in 1982 by E. I. du Pont de Nemours & 
Co. and by Associated Minerals (U.S.A.) 
Ltd., Inc. 

Staurolite is a byproduct of heavy- 
mineral concentrates recovered from a 
glacial-age beach sand in Clay County, 
north-central Florida. The staurolite is re- 
moved by means of electrical and magnetic 
separation after the concentrates have been 
scrubbed and chemically washed with caus- 
tic, rinsed, and dried. The resulting fraction 
produced is comprised of about 77% clean, 
rounded, and uniformly sized grains of 
staurolite, with minor proportions of tour- 
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maline, ilmenite and other titanium miner- 
als, kyanite, zircon, and quartz. A nominal 
composition of this staurolite sand is 45% 
Al Os (minimum), 18% Fe, O, (maximum), 
3% ZrO: (maximum), 5% TiO; (maximum), 
and 5% SiO». 

Although originally marketed only as an 
ingredient in some portland cement formu- 
lations, staurolite is now marketed as a 
specialty sand under the trade name Biasill 
for use as a molding material in iron and 
nonferrous foundries, owing to its low ther- 
mal expansion, high thermal conductivity, 
and high melting point. It is also used as an 
abrasive for impact finishing metals and 
sandblasting buildings under the trade 
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names Starblast (80 mesh) and Biasill (90 
mesh), as well as a coarse grade (55 mesh). 

Quantitative production data are not re- 
leased for publication, but the 1982 produc- 
tion of staurolite decreased 22% from that 
of 1981; shipments decreased 6% in tonnage 
and increased 26% in price per ton from 
that of 1981. Domestic productive capacity 
remained at about 135,000 tons per year, 
and there were no plans to increase capaci- 
ty. However, an improvement in the propor- 
tion recovered was considered to be possible. 

Staurolite has been produced in India in 
small quantities and sometimes by other 
nations as well. 


STRONTIUM:!* 


The United States continued as the 
world's largest producer of strontium com- 
pounds, although strontium minerals have 
not been mined domestically since 1969. 


Japan was the second largest producer of 


strontium compounds. Based on prelimi- 
nary production estimates, Spain overtook 
Mexico for the first time as the largest 
producer of strontium minerals. Domestic 
consumption of primary strontium on a 
carbonate equivalent basis (SrCO;) decreas- 
ed 22% to 22,104 short tons in 1982. Imports 
of strontium minerals and refined products 
experienced even greater decreases of 33% 
and 58%, respectively. 

Domestic Data Coverage.—Domestic con- 
sumption data for strontium minerals are 


developed by the Bureau of Mines by means 
of a voluntary survey of U.S. operations. 
For consumption of strontium minerals, all 
four of the canvassed operations to which a 
request was sent responded, representing 
100% of the primary domestic consumption 
data. 

The Strontium survey is also used to 
calculate the distribution of primary stron- 
tium compounds by end use, as shown in 
table 6. Of the 13 operations canvassed for 
end-use data, 92% responded, representing 
98% of the end-use data. For the one nonre- 
spondent, data were estimated using prior 
year reported figures adjusted to 1982 
trends evident from other reported users. 


Table 5.—Major producers of strontium compounds in 1982 


Company Location Compounds 

Barium and Chemicals, ii ——— ——— Steubenville, Ohio Various. 
Chemical Products Cord Cartersville, aaa Carbonate. 
FMC Corp —— ilc ee ei es ta Stes Modesto, Cali Carbonate and nitrate 
Mallinckrodt, Inc b emer E m TER St. Louis, ao; e; Various. 
Milwhite Co., Inc -———---------------——- Houston, Tek Sulfate 
Mineral Pigments Corp ----------------- Beltsville, ud Chromate 

DOMESTIC PRODUCTION Distribution of primary strontium com- 


Strontium minerals have not been pro- 
duced commercially in the United States 
since 1959, However, a number of firms 
produced strontium compounds from im- 
ported celestite. 


CONSUMPTION AND USES 


In 1982, domestic consumption of stron- 
tium in the manufacture of various primary 
strontium compounds decreased by 6,084 
tons to 22,104 tons of SrCO, equivalent. 


pounds by end use is shown in table 6. The 
slack demand was most evident in the color 
television picture tube manufacturing in- 
dustry, the largest consumer of SrCO;. A 
large domestic manufacturer revealed plans 
to close one of its major color television tube 
plants in early 1983. Company officials 
blamed the anticipated closing on overca- 
pacity and the rise of imports, largely from 
Asia. 

Pyrotechnics and signals continued as the 
second largest end use. Strontium com- 
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pounds, in particular strontium nitrate, but 
also strontium peroxide and oxalate, impart 
a characteristic brilliant red coler to a 
flame. Strontium pyrotechnics were used in 
military and civilian signal flares as well as 
in fireworks for entertainment. 

A recent growth area has been SrCO; use 
in ferrite ceramic magnets. These magnets, 
which have a high magnetic coercivity in 
terms of unit weight, size, and cost, are used 
for automobile windshield wiper motors, 
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heater motor fans, and electric window 
motors.” The magnets are also widely used 
in home appliance motors and loudspeak- 
ers. In descending order of consumption, 
miscellaneous uses included drilling mud, 
fluorescent lights, toothpaste, plastics, 
electronic components, pharmaceuticals, 
and welding fluxes. Small quantities of 
strontium metal were produced by research 
companies. 


Table 6.—Distribution of primary 
strontium compounds, by end use 


(Percent) 
End use 1980 1981 1982 
Electrolytic production of zinc _ _ 5 4 3 
errite ceramic magnets _ _ _ _ _ 5 5 7 
Pigments and fillers_____ — — _ 4 4 4 
ics and signals _ _ _ _ _ 12 15 15 
Television picture tube faceplates 67 65 62 
Unidentified ~- ---------- 7 7 9 
Total hoo contu c 100 100 100 
PRICES FOREIGN TRADE 


Yearend 1982 prices quoted in the Chemi- 
cal Marketing Reporter were as follows: 
Strontium carbonate—glass grade, bags, 
truckloads, works, 32.75 cents per pound; 
and strontium nitrate—bags, carlots, works, 
$24 per 100 pounds. Prices for strontium 
minerals are usually determined by direct 
negotiations between buyer and seller and 
are seldom published. The average value of 
imported strontium minerals at U.S. ports 
was $62.19 per ton in 1982, or $2.32 less 
than that of 1981. 


Imports of strontium minerals decreased 
by one-third from 1981 to 1982. Almost all of 
the material was imported from Mexico in 
both years. 

Imports of strontium compounds and 
metal decreased 58% to 3,886,280 pounds in 
1982. However, the Federal Republic of 
Germany increased its share of the U.S. 
import market from 49% in 1981 to 74% in 
1982, despite the decline in actual tonnage 
of West German material. 

On a SrCO, basis, an estimated 500 tons 
of strontium materials was exported in 
1982. 


Table 7.—U.S. imports for consumption of 
strontium minerals, by country 


1981 


1982 
alu Value 
(thou anos (thou- 
ds) tons) sands) 


Country way 
(short 
tons 
Canada ______ 
Mexico 
Spain 
Total 49,699 


es a 14 $7 
48,046 82,937 32,992 2,042 
1,653 269 9 8 


3,206 33,075 2,057 


Source: U.S. Department of Commerce, Bureau of Cen- 
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Table 8.—U.S. imports for consumption of strontium compounds and metal, by country 


Country 


Strontium carbonate, not precipitated: 
oman, , Federal Republic o... 
nited Ringdodmnun 


German „Federal Republic off 
Nether lands d es = ee ete E 


Strontium nitrate 


1Imported as strontium chromate pigment (TSUS 473.19). 


1981 1982 
Pounds Value Pounds Value 
11,028 $2,571 m -— 
58 2,215 94 $1,745 
11,081 4,846 84 1,745 
1,596,117 365,442 3 a 
,485,345 1,117,482 2,864,676 797,280 
39,682 9,826 3,120 3,010 
3 12 1,864 
6,121,147 1,493,636 2,867,808 802,154 
867,750 1,041,755 462,815 634,893 
07 7,939 27,006 27,714 
= ee 14,318 10,427 
Shs zt 95,214 21,199 
zl. n 228 2,073 
873,820 1,049,694 539,641 696,306 
2,334 7,920 1,228 5,774 
2,124,681 766,236 363,200 136,160 
és tm 41,887 y 
5 886 13 
2,127,020 775,042 406, 328 156,815 
P is 4,000 5,040 
51,749 16,501 8,973 16,523 
68,842 49,475 44,092 82,693 
1,705 10,484 771 1,273 
121,796 76,460 57,836 529 
33,382 330,571 14,633 137,070 
9,288,246 3,780,249 3,886,280 1,849,619 


Source: U.S. Department of Commerce, Bureau of the Census. 


WORLD REVIEW 


Deposits of strontium minerals are found 
in many parts of the world, but more than 
90% of known world production in 1982 was 
from Spain, Mexico, Turkey, and the United 
Kingdom. Based on production estimates, 
Spain overtook Mexico for the first time as 
the largest producer of strontium minerals. 

Consumption of strontium compounds 
was estimated in the following percentages: 
80% as carbonate, 15% as nitrate, and 5% 
for compounds such as chromate, phos- 
phate, chloride, and many others in smaller 
quantities.?? Distribution of strontium com- 
pounds by end use was reported as color 
television picture tubes, 50%; ferrite mag- 
nets, 20%; pyrotechnics, 15%; and other 
uses, 15%. 


Germany, Federal Republic of. — Kali 
Chemie AG is the world's largest producer 
of SrCOs, with an annual maximum produc- 
tion capacity of 200, 000 tons. This figure 
includes both strontium and barium carbon- 
ate capacity because the production facili- 
ties are interchangeable. 

Japan.—The Ministry of International 
Trade and Industry was developing a 5-year 
national stockpiling program for strategic 
materials, including strontium materials. 
The program was expected to begin on April 
1, 1983.25 

Mexico.—Compania Minera La Valencia- 
na S.A., the largest celestite producer in the 
world, mined the San Augustin deposit, 
which has proven reserves of 830,000 tons of 
celestite. 
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Table 9.—Strontium minerals: World production, by country! 
(Short tons) 
Country? 1978 1979 1980 1981? 1982° 

Algen o E E E E E 6.418 6,000 6,00 6,900 6,000 
ArgentihA. — — — -------------—-- —Á 1,317 134 295 342 358 
%»˙Ü. 2... . r16,500 "8.800 5,500 5,000 4,500 
Itàly a nemus k 402 1,866 1,161 *1,100 1,100 
e aa 22 8 87,725 43,562 44,931 45,574 ,000 
Pakistan __------------------------—- 239 747 276 317 300 
SDAIN Rc ee 715,432 119,842 20,944 39, 683 38,600 
JJ) ³˙ uet uum 8 719,300 719,800 17,600 16,500 16,500 
United Kingdom- - - - - -------------------— 4,740 6,724 7,386 16,500 19,800 
Tot ce eee ee eee "102,073 1107, 475 104,093 131,016 122,158 


*Estimated. Preliminary. Revised. 
Table includes data available through May 16, 1983. 
?In addition to the countries listed, 


China, the Federal Republic of Germany, Poland, and the U.S.S.R. 


roduce 


strontium minerals, but ou jd is not reported quantitatively and available information is inadequate for formulation of 


reliable estimates of output 
Reported figure. 
*Year beginning Mar. 21 of that stated. 


TECHNOLOGY 


A lead-strontium sulfide alloy was being 
studied for use as a semiconductor material. 
This alloy may find application in solar 
cells.?* 

A technique was developed using stron- 
tium isotopes to trace mineral nutrients 
trapped in windblown fir and spruce 


needles. These nutrients are subsequently 
washed into the soil and absorbed by the 
tree roots. The Yale University study show- 
ed that more than 75% of the minerals from 
mountain vegetation samples originated as 
airborne material trapped by the needles. 
This technique may become an important 
procedure for certain nutrient balance 
studies. 


WOLLASTONITE?* 


Wollastonite is a natural calcium meta- 
silicate, usually white or light-colored, and 
has a theoretical composition of CaO*SiO,, 
equivalent to 48.3% lime combined with 
51.7% silica. Over the years, wollastonite 
has become a useful filler in ceramics, 
plastics, paints, and various other applica- 
tions. 

Domestic production data for wollastonite 
are developed by the Bureau of Mines by 
means of a voluntary domestic survey. All 
of the four active mines responded, repre- 
senting 100% of the total production data. 

The tonnage of wollastonite sold or used 
in the United States in 1982 was 192 less in 
1981. Actual data are withheld to avoid 
disclosing company proprietary data. The 
three producers were NYCO, a division of 
Processed Minerals, Inc., Essex County, 
N.Y.; R. T. Vanderbilt Co., Inc., Lewis Coun- 
ty, N.Y.; and Pfizer, Inc., Riverside County, 
Calif. 

Wollastonite production and its end use 
in wall tile, glass, and fiberglass was briefly 
described in a journal article. 

Wollastonite is one of several fillers used 
in engineering plastics. Another journal 


article described engineering plastics and 
their uses and predicted a healthy growth 
rate for the next decade. Also discussed 
were new types of engineering plastics, 
ultrahigh-performance plastics, and pro- 
jected end-use growth patterns. 

In Finland, Oy Partek AB, Europe’s only 
wollastonite producer, modernized its plant 
at Lappenranta, although production capac- 
ity of wollastonite remained at 22,000 tons 
per year, and actual production was about 
13,000 tons in 1982. Construction of a new 
plant, which would raise capacity to 44,000 
tons per year, was postponed until 1984 or 
1985. 

In India, Wolkem Private Ltd., opened a 
major wollastonite deposit in Rajasthan 
State, Jodhpur region, with reported re- 
serves of about 50 million tons. The compa- 
ny was reportedly building new milling 
facilities and expected to produce approxi- 
mately 75,000 tons per year by 1984.*! 

Chemical Marketing Reporter, at year- 
end 1982, quoted the price of paint-grade 
wollastonite, 400-mesh, bagged, in carload 
lots, f.o.b. works, as $106 per ton, and 325- 
mesh material as $90 per ton. The Ameri- 
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can Paint & Coatings Journal, December 
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plant, as $116 per ton, and 325-mesh materi- 


27, 1982, quoted the price of paint-grade alas $90 to $100 per ton. 
wollastonite, 400-mesh, in carload lots, f.o.b. 
ZEOLITES? 


Production of natural zeolites in the 
United States in 1982 remained at about 
5,000 tons. The large increase in 1981 pro- 
duction reported last year was incorrect. 
Market development activities remained 
high, but sales were mostly sporadic and to 
diverse markets. The largest single sale 
during 1982 was by Occidental Petroleum 
Co. from its Barstow, Calif., mine, to British 
Nuclear Industries Inc. 

An international minerals magazine re- 
viewed some of the papers presented at the 
Zeo-Agriculture '82 meeting held in June at 
Rochester, N. V. The article repeated the 
contention by some that certain high tech- 
nology markets will continue to require the 
exact customized structures available in 
synthetic zeolites but not in the natural 
varieties. One author at the meeting seri- 
ously questioned the natural zeolite indus- 
try's ability to provide a consistent product 
over any length of time. Another author 
contested this and gave a long list of tested 
areas in which the natural material proved 
effective and economical. 

Among the test data rerorted for the 
natural zeolites in agricultural areas were a 
use of clinoptilolite to raise the pH of 
inherently acidic soils in Japan to increase 
the rice yield, a report from China that 
zeolite applications increased the growth 
rate of rice, wheat, and grapes by 396 to 
1596, and a report from Bulgaria that claim- 
ed that use of natural zeolites gave yield 
increases of 20% to 150% and a 30% in- 
crease of vitamin C content in tomatoes and 
strawberries. 

Dr. Richard A. Sheperd of the U.S. Geo- 
logical Survey warned at the meeting that, 
if the zeolite agriculture researchers did not 
use more rigor in the characterizations of 
the zeolite-rich rocks in their studies, then 
interpretation of experimental results, re- 
producibility, and credibility could be ques- 
tioned. He said that the usually reported 
zeolite species, suppliers name and code, 
and material particle size were insufficient 
and indicated that the required information 
included mineral content and chemical 
composition, crystallite size, homogeneity, 
cation-exchange and/or adsorption proper- 
ties where appropriate, description of any 
chemical modifications made by the sup- 


plier and/or researcher, and the geographic 
location of the deposit. | 

A chemical industry magazine described 
the zeolites market.** After a 25% growth to 
37,500 tons between 1975 and 1980, a new 
market suddenly appeared that represented 
a 400% increase in 1982. This was the 
150,000 tons for detergent builders. The 
article attributed the opening of this mar- 
ket to the lapse of the Union Carbide Corp. 
patents and the entry of Ethyl Corp. and PQ 
Corp. as synthesizers. Both companies sold 
zeolites at 28 to 30 cents per pound in 1982 
and this made them competitive with phos- 
phates. The end-use pattern in the United 
States in 1975 for the 29,000-ton market was 
69% in catalysts and 31% in adsorbents 
and/or desiccants. In 1980, detergents had 
16% of the 162,500-ton market, catalysts, 
14%, and adsorbents and/or desiccants, 
10%. The 247,500-ton projected market in 
1985 indicated 81% for detergents, 11% for 
catalysts, and 8% for adsorbents and/or 
desiccants. 

An engineering magazine reported on a 
new zeolite plant. Without giving specifics 
on capacity or products, the report said that 
W. R. Grace & Co.’s new molecular sieve 
plant at Valleyfield, Quebec, Canada, had 
begun production. In a later issue, the 
magazine reported that the Engelhard 
Corp. had started a multimillion-dollar ex- 
pansion project at its Attapulgus, Ga., fluid- 
cracking-catalyst production facility. 

Reported research in 1982 was mainly on 
the synthetic zeolites. One report, however, 
was concerned with natural zeolites and 
health.“ The report stated that hitherto 
unreported asbestos was found in the natu- 
ral geology of an area of very high mesothe- 
lioma deaths. Both asbestos and the zeolite 
erionite had been found in lung tissues of 
mesothelioma victims so the erionite is no 
longer the sole suspect mineral. 

A variation of the Mobil Corp.’s meth- 
anol-to-gas process was reported.** A Pur- 
due University team, using a zeolite cata- 
lyst similar to Mobil’s ZSM-5, reported the 
ability to convert 74% of the ethanol in an 
optimum 72% aqueous solution to gasoline. 

A practical approach to solving a difficult 
zeolite catalyst problem was described.” 


OTHER NONMETALS 


Early zeolite catalyst research had shown 
that new catalysts had per-unit-volume hy- 
drocarbon cracking activities that were two 
to four or more orders of magnitude above 
the most active then in use. These catalysts 
were useless because of the engineering 
problems associated with the high activity. 
No large-scale, practical reactor design 
could accommodate the mass flow, diffu- 
sion, and heat transfer rates needed to 
match the catalytic conversion rates. Dilu- 
tion of the active solid in a matrix provided 
a reduction of per-unit-volume activity to a 
useful range. 

If the definition of zeolites is restricted 
to aluminosilicates, substitutes exist. 
Union Carbides’s Tarrytown, N.Y., lab- 
oratories had developed a family of at least 
20 aluminophosphate crystalline solids, 14 
of which were microporous and called 
molecular sieves.“ 
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